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ABSTRACT

This report analyzes the role of technology in non-traditional
higher education with particular emphasis on technology-based
networks. A brief overview is presented on non-traditional programs,
institutions, and consortia. Non-traditional programs which utilize
technology are studied. Techno]ogy-based networks are surveyed and
analyzed with regard to kinds of students, learning locations,
technology uvtilization, inter-institutional relationships, cost
aspects, problems, and future outlook. An Appendix contains a

comprehensive description of existing networks.
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THE ROLE OF TECHNOLOGY
IN NON-TRADITIONAL HIGHER EDUCATION

1. INTRODUCTION

1.1  BACKGROUND |

The field of higher edﬁcation has been undergoiﬁg major changes
as it strives‘to serve the needs of people, society, and the.higher
educational structure itself. One of these changes has been the
emergence of what has been termed "non-traditional” education.
According to a report of the Commission on Non-Tradit%onal Study,
non-traditional education is described as: ' o

". . . an attitude that puts the student first and the
institution second, concentrates more on the former's
need than the latter's convenience, encourages
diversity of individual opportunity, and deemphasizes
time and space or even course requirements in favor of
competence and, where applicable, performance. It

is not a new attitude:; it is simply a more prevalent
one than before. It has concern for the learner of
any age and circumstance, for the degree aspirant

or the person who finds sufficient reward in

enriching 1ife through constant periodic, or
occasional study. It is an attitude that can
stimulate exciting and high quality educational
progress; it can also, unless great care is taken to -
protect the freedom it offers, be the unwitting
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means to a lessening of academic rigor and even to

charlatanism." {1)*

Through what are identified as non-traditional approaches to higher
education, new academic changes and innovations are being instituted
in colleges and universities. Many newly formed institutions have

developed learning options and programs that attempt to more nearly

fit the needs, conditions, and environment of the learner. Other

colleges and universities have formed federations or unions to broaden
their academic services and resources. Even various traditional
institutions have responded by developing non-traditional options
alongside traditional academic curricula.

Innovative learning options and programs have been and continue
to be developed which include elements such as work-study, independent
study, and field study. The faculty and the learner have cooperatively

worked out learning contracts for the accomplishment of specific goals

--— —and often complete, individually-tailored learning programs result.

Work experiences and skills attained from on-the-job learning or
internships and apprenticeships may also serve as acceptable components
of non-tradional study, as may travel experiences such as study abroad
or other living-learning situations. In addition, credited work or
entire degrees may be earned by elements or combinations of proficiency
examinations or instruction conducted through the newspaper, correspon-
dence, and the newer more sophisticated instructional technologies.
With these new ways of 1earn1ﬁg have come other changes that

affect not only the learner, but the administration of higher education

*The numbers in parentheses in the text indicate references in the
Bibliography.
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as well, Adm1n1strators seek to. deve]op new policies and procedures o
for adm1sswons, to dev1se new academic calendars and grading methods,
to design more new, relevant degrees and programs of learning, and to
 reevaluate teaching ide&s and testing processes. |

A; the non—traditional resource pool grows, the learner has“a
broadgr opportunity to receive partial or complete crédentia]s‘of :
certification for 1earning experiences that are recognized withinfthé
higherleducation system. Furthermorg, experiénﬁes are available-‘
whether the ]eatner is interested in earning a degree or is simply
seeking recognition of personal achievement. (2)

The work of the Commission on Non-Traditional $tﬁdy {CNTS} has
provided a wealth of information on ﬁon-traditionél programs of yarious
.kindﬁ. -Included in ‘the CNTS study are some data and analyses on the
-ro1e of technology in nonftradifiona1 study. HoWevér, it waS'fe]t-thaf
gdditional ana1yses could be performed concerning techno?ogical,{nputs',
to non-traditional higher education, based in part upon CNTS datatand
in part upon additional information to be gathered concerning large-
scale appiicétions of technology. Much of the CNTS data is concerned
with on-campus uses 6f audiotapes, fiims, etc. whereas there is a
| grow1ng interest and utilization of techno]ogy to 11nk geograph1ca11y
distant s1tes in techno]ogy -based networks.

1.2 TECHNOLOGY-BASED NETWORKS

Techno]ogy—based networks are defined in fhis study as networks
which-jdin geographically separate and distant locations to deiiver
instruction beyond the confines of a single campus by means of
communications technology. Thus, te@hno]ogy—based networks constituté '

but one subset of the various elements which constitute the broad



- _4_

field of non-traditional study. They also répresent a2 relatively
small component of the number of instances in which technology
utilization was cited in the work of the Commission on Non-Traditional
Study. The latter investigation included on-campus uses of
technology, which are, by definition, excluded from technology-based
networks. These networks are singled out for particular attention in
this thesis because of their growing numbers, their substantial
capital requirements, and their increasing impact on higher education.

The particular kinds of technologies that will be considered in
connection with the technology-based networks are broadcast radio and
television (UHF-VHF), cable television (CATV), instructional television
fixed service (ITFS), telephone conference ﬁetworks, and telelecture
and electrowriter link-ups. Also, networks not necessarily
electronically linked, such as videotape mail-distribution systems are
_included. However, instructional networks invoiving computer-based
instruction and computer resource sharing have not been examined.*
1.3 PURPOSE AND SCOPE OF INVESTIGATION

In this thesis the role of technology in non-traditional higher
education will be examined. First, non-traditional programs are
defined and illustrated with examples which are presented in Chapter.Z.
This is followed by an analysis of technology utilization in non-
traditional higher education in Chapter 3. This latter work is based
upon data gathered in connection with a study performed by Ruyle et al

and the Center for Research and Development in Higher Education for the

*?2; 1n€o§matinn on educational computer networks, see references
~ (7).
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Educational Testing Service and the Commission on Non-Traditional Study
which was compléted in 1973. (3) The analysis in Chapter 3 seeks tq |
compare selected responses summarized in-the Commission on Non-~
Traditional Study wofklfor all institutions with those for‘inétitutions
which utilize technology. o

In Chapteré 4 through 6,.one specific aspect of technology in
non-traditional higher education is singled out for particular
emphasis. This aspect involves the use of technology-based networks
for instructional delivery to geographically distant sites. Included |
afe the resuits of a-SurQey,conducted by the author of a numbér of
instifutions whiéh have such activiﬁy. Finally, conclusions are drawn
coﬁcerning the rble of technology in non-tradit%ona] higher éducation.
An_appendix contains an extensive catalogue of descriptive information
on technology-based networks.

This thesis will examine that segment of non-traditional educafiqﬁ
which deals with the use of technology at the post-secondary level for
identifiable learners and groups. Particular attention will beapaid-
to specific characteristics of the programs and institutions that use
the technology. These characteristics will include the kinds of
student users, the modes of fearning or instruction aﬁai]ab]e,_the
focus of the.programs,;and the kinds of degrees or certification which. -
are offered by the varibus‘programs. The level of technology utiliza-
tion, the location of the learning activities, and the extent of
“inter-institutional cooperation are also of concern in the-ana]ysis.
Finally, the problems encountered by the institutions using technology,
the means of financing these technology-involved programs, the

operating costs, and the future plans of these programs are centraT
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to the thesis. The particular kinds of technology and the manner of
technology utilization are presented in considerable detail in the
consideration of techno]ogy-ﬁased networks.

This study is limited by the requirement that there must be a
relationship between the programs and accréditing or degree-granting
higher educational institutions although the destination outlets may
be such locations as the home, other educational institutions, business
and industria] concerns, military facilities, and public agencies. It
is also the intent to single out the more serious student from the
casual learner. For this reason, ascertaining actual involvement via
enrollment is used to distinguish the enrollee from the casual and
infrequent student. Of the enrolled students, the degree-seeking
learner or the participant in formal continuing education are of
primary interest. However, other than the restriction to higher

~ education and emphasis upon the degree or certificate seeking student,
no other attempt is made at ﬁarrowing the student groups by manner of
age, occupation, or previous educational levels. Neither are degree-
oriented programs discriminated from those that are not. Further, for
the degree-oriented curricula, the format need not be entirely non-
traditional to be included. However in the latter instance, on]y_that
portion which is certified and involves the use of communication and

information dissemination technologies will be of interest,
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2. AN OVERVIEW OF NON-TRADITIONAL PROGRAMS

2.1 INTRODUCTION
in this Chapter, some examples of non-traditional higher education
programs will be described to provide a basis for placing technology
utilization in perspective withdn.the‘fie]d of non-traditional higher
education as a whole. In order to accomplish this, it is necessary to
emphasize the non-traditional character of the program or 1nst1tut1on,
. rather than any one particular non- trad1t1ona1 approach. By this same
rationale, external degree programs, or 1nst1tut1ons described‘as'
“"open universities" or “universities without walis" are accepted as
non-traditional programs and institutions without regard to tne.dmp1ied
.semantic differendes A more specific definition of non- trad1t10na1
study emp]oyed by Ruyle et a] is presented in Ehapter 3.

What will be established in this Chapter is the existenée of many'.
non-traditional programs and institutions which are characterized by
less emphesis_on structune and a lessening of the importance of'
on-campus activities. These approaches are also morenre3611y intended
to adapt to the individual®s needs. In addition, 1dentification,
definition, and achievement of specific gda)s become as va]id a meéns-
of certifyfng 1earning experiences as the'traditionaI awarding.of cnef
dits for courses completed. ' |

Many of the programs operate within the infrastructune'of.the
'un1vers1ty, while others leave that sett1ng to create independent
institutions, such as Empire State College or M1nnesota Metrop0}1tan
State Co]]egel chers work through consortia of colleges and

universities like the Universities Without Walls of the Union of
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Experimenting Colleges and Universities. The California State
University and College System, affecting many campuses throughout that
state, has awarded the traditional degree for largely off-campus
academic work of a similar nature to that which conventional students
on the campus have undertaken. On the other hand, institutions such
as Minnesota Metropolitan State College and Empire State College are
non-traditionally structured cclleges awarding degrees. To a large
extent, one of the characteristics of these programs and institutions
is their apparent lack of utilization of technology at present.

In some instances, "non-traditional" has been interpreted to mean
access to typical lecture courses at irregular times of the day. For
others, it has meant learning contracts; to others still, it has
referred to comprehensive examinations. Programs and institutions have
developed which utilize comprehensive examinations to award or
recommend accreditation for the learner's achievements. The Coilege
 Proficiency Examination Program has done this for the State of New
York, while the College-Level Examination Program has done so at a
national level,

In some cases the access routes have been primarily for certain
sectdrs of the population. For example, the University Without Walls
HUD project is primarily for public service sector government
employees, whereas the Syracuse University Independent Study Program
is for students that are at least 25 years old. In other cases,
previous higher educational academic records of applicants are

significant factors in permitting entry into programs such as the

Rochester Institute of Technology external degree program or the Union
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Graduate School doctoral program, just as in more traditional graduate
programs. |

So under a variety of labels, composed of various elements, and
by way of several app]ications; non-traditional higher education is
expanding opportunities for many learners.

2.2 PROGRAMS
2.2.1 Colfege-Leve] Examination Program

Since 1965, the Coliege-Level Examination Progrém (CLEP),
conducted by the College Entrance Examination Board, has grown into
6ne of the major national examinatidn services. CLEP has had several
major goals since its inception, including the deve]opment'of a
national examination program that could evaluate non-traditional,
college Tevel educational experiences. The program has also aimed at
demonstrating the need for credit-by-examination hrograms in the
curricula of higher educational institutions and has promoted credit-
by-examination on this basis.

In addition, CLEP has provided a means for admission, placement,
and'evaluation of transfer students moving into fouryyeéf college and
university programs as well as provided a standard by which colleges
and universities may evaluate present curriéu]a. Upon occasion the
program has served to'facilitéte the continuing education or
occupational advancements of the student learners. (8)

The program both provides and evaluates examinations taken by
~students. However, CLEP does not grant credit, but only makes‘the

recommendation that a given amount of credit be awarded to the learner. .
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Presently, approximately 900 institutions award credit for satisfactory
CLEP test scores.

‘The examinations fall into two major categories known as general
and subject examinations. The general examinations cover particular
fields at a broad level and are intended to assess general knowledge
rather than specific ideas within a field. These examinations cover
the fields of English composition, humanities, mathematics, and the
natural and social sciences. The subject examinations, on the cther
hand, are more analogous to the final examinations taken at the end of
the term to assess the understanding in a particular course. In
general, however, the tests are designed to measure the assimilation
of factual knowledge, and the recognition and application of the
pertinent relationships and principles. (9)

In addition to its primary goals as stated earlier, CLEP has aiso
been used as a means to insure a basic, minimum knowledge in many
areas, to provide an alternate means for satisfying specific course
requirements, and to certify the continued development of military
personnel and prison in-mates in higher education. Furthermore, in
some instances, CLEP scores have been used as criteria for acceptance
to graduate studies.

To take the‘examinations, the student registers at the appropriate
test center, pays a nominal fee of about $15, and takes the examination
at the appointed time and location. The testing centers are distributed
throughout the United States in major urban centers. The test ﬁcores
are then sent to the student and any other institution that the

student desires. (10)



-11-

2.2.2 College Proficiency Examination Program

In 1963, the Board of Regents of the University of the State of
New York acting through the State Education Department created the
College Proficiency Examination Program.

This program was charged with the responsibility of certifying
the mastery by.]earners of various subjects, normally part of the
curricula of most colleges, but acquired in non-traditiona] ways. In
carrying out its assigned respohsibi]ities, about thirty subject
examinations were developed by faculty of New York educational
institutions with the.aid of State Education Department personné1 to
tgst and certify learners who passed the examinations. Standards were
based upon administering the tests to regular college students. (11, 12)
The program has had the most success in the areas of nursing sciences,
health and teagher education, and foreign languages. '

| Although CPEP does not offer any form of iﬁstruétion, study guides

and reading 1ists are furnished to students to.faci1itafe‘their
preparation for the examinations. CPEP then recommends a given amount
of credit for the examination, But each accepting institution has the
right to modify the total credits granted, refuse credit, or'review the
applicant's examination before deciding. In this fashion, each
individual institution can maintain the consistency of 1t§ particular
standards. (13) Many New York institutions as well as out-of-state
colleges and universities award credit for successfu]rcomp1etion'of

~ the examinations. (12)
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2.2.3. The Regents External Dagree Program of New York State

f The next 1ogicél step beyond the College Proficiency Examinationl
Program was the development of a degree program. In 1971, the Board of
Regents of New York introduced the Regents External Degree Program.
(12, 13) This program is empowered to award degrees for the successful
completion of genefal studies, and studies in nursing or business. The
purpose of the prﬁgfam has been to compiement the traditional higher
education system of New York, while still taking advantage of knowledge
and skills obtained outside the educational system. (12)

Upon enrollment a transcript of the student's creditable
experiences is developed and maintained. Completion of the necessary
requirements and accumulation of the necessary number of credits then
leads to the awarding of either the Associate in Arts, Associate in
Applied Science in Nursing, Bachelor of Science in Business Administra-
~ tion, or the Bachelor of Arts degree. As the need arises, other
degree programs will be developed for learners.

The program sets no age, residence, or completion time requirements
or beginning minimum level of educational attainment for its students;
neither is any form of instruction offered. The program sets the
" requirements for each degree, the necessary distribution of credits,
and offers study guides to assist the student. -It js up to the student
to accumulate the necessary number of credits to obtain the degree.
(12, 13}

' Credit can be earned in a number of ways, which include regular
classroom coursework, several recognized proficiency examinations,

military service programs, or other means of special assessment. For
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example, successful scores on CLEP, CPEP, College Board Advance
Placemeht examinqtions, or U. S. Air Force Institute examinations are
transiated into credits that are awarded to the student and'reéorded on
the transcript maintained by the Regents External Degree Program. The
special assessment of creditable exper1ences mught inciude evaluation
of a program of study at an unaccredited technical or vocational school
or a demonstration of skills or knowledge before a panel of faculty or
experts in that particular field. (14)

In many ways, the Regents Externé] Degree Program resembles a
regional examination and external degree awarding service because part
of its enrollment comes from beyond the boundaries of New York state.
The program also works in close association with a similar New Jersey
program.at Thomas A. Edison College. (11) For the most part, there
appears to be little use of technology in these programs.

2.2.4 Syracuse University Inaependent Study Program

Syracuse University has been another New York innovator of
external degree programs. The Independent Study Program has enabled
students, whb must be at 1east'25 years old, to pursue a four year,
non-resident A. B. degree in liberal studies.

An initial three week seminar is conducted at the beginning of the
pfogram. Thereafter, the only attendance reduired on campus is one-
annual spring weekend when final éxaminations are administered to the
students. However, there are optional one day and weekend sessions
" occasionally to enable faculty and students to meet each other.

During the rest of the program, students receive materials and

suggested assignments from faculty advisors, who also evaluate the
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assignments and students' progress. The work the students do covers a
wide variety of approaches from standard term papers to more innovative
assignments that involve the use of audio tapes. (15)

2.2.5 The Rochester Institute of Technology External Degree Program

The Rochester Institute of Technology, located in the industrial-
ized area of Rochester, New York, has offered a semi-structured external
degree program leading to the Master of Science in Engineering
Technology through the School of Applied Science.

The external degree program, initiated in spring 1972, is designed
to prepare graduates for service in many technological fields or
teaching at the community college level. Admission requires a
baccalaureate degree in an engineering field, mathematics, or related
physical science; previous experience in teaching technical materials;
and a planned self-directed "curriculum contract.”

The program operates on a credit system requiring that at least
one quarter of the 48 credit hours needed be taken through the School
of Applied Science. However, credit is granted for work done in summer
institutes, seminars, through proficiency examination, or work completed
at other institutions. The program also arranges for internships as
part of a community college facuity.

The Master of Science in Engineering Technology degree can be
obtained in anywhere from three to five years depending on the
individual circumstances and the ability to meet the requifements of

the Evaluation Committee. (16)



-15-

2.2.6 External Programs Leading to Degrees in the Ca11f0rn1a State
: University and Colleges

In 1971, under the direction of Chancellor Glen S.-Dumke of“the_
California State University and Colleges, a Commission 6n Extefnal‘
Degree programé was appointed to study the ideas of external degrees
thrbugh CSUC institutions and then to put forth guidelines for‘actidn. i
- |

Eventually, the Commission recommended that "external degree
programs . .. be.programs of instrﬁctfon and assessment 1éading-to
regulariy estéb11shed degrees of Ca11forn1a State Un1vers1ty and

Colleges. (And that these programs) be upper—d1v1s1on and graduate .
programs designed to serve adult Ca11forn1ans for whom degree and
'cert1f1cate programs are not now available because of their 1nab111ty
to spend extensive periods of time 'in re51dence on a college
campug.“ (17

Further, the decisioh was madé to cautiodsly and deliberately
“enter into the non-traditional aspects of higher educatioﬁ'and'to _
carefu]iy evaluate each of the programs. For‘th?s reasdn, the mqjdrity =
of programs resemb]é traditional teaching-learning modéis fbr'non- |

traditional audiences. (17)

Since the Commission's role is brimar11y one of ”]eadersﬁ{p and
facilitation," rather than implementation, each of the‘nineteen member“
CSUC institutions has designed its own programs. However, acting upon
Commission recommendation, the progréms ére treated as pilot prﬁgrahs
~which run over a specific periodlof time;' The earliest thét.many of

the programs will terminate is about 1976. At this time, each
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program's final evaluation will determine whether the program will be
continued or discontinued. However, during the pilot phase, each
institution is encouraged to actively pursue various majors and use a
diverse number of instructional methods and staffing procedures.

(17, 18) 7

In the academic year 1972-73, six CSUC institutions were conducting
ten external programs. Of these programs only California State
College-Sonoma used a less structured, internship approach. Students
in this program, which has emphasized the clinical aspects of
psychology, have met in small groups with psychiatric personnel or
psychologists from the community for informal instructional sessions.

A masters degree is eventually conferred upon successful assessment of
the student by an examination board. The other nine programs have used
conventional classroom lecture and discussion approaches.

Six of the ten programs are offered at off-campus Tocations, and
one is used to provide a degree to people in the service area of two
other CSUC institutions that do not offer this course of study. Nine
of the ten programs are for occupational fields in such areaé‘as
business and public administration or criminal justice. Two of the ten
programs are limited to a particular employee group. {18) The number
of programs is expected to double from ten to twenty in 1973-74,

There has also been consideration of statewide or regional
consortia of or within the CSUC system because in some instances there
may be a need to insure the consistency of meaning of similar degrees
awarded through external programs so that the recipients have

comparable skills and knowledge. For example, a business or agency may
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have regional or statewide offices or distribution centers where
consistent skills and levels of knowledge are needed.

Also, within the infrastructure of a CSUC external degree,
there Has been consideration of a Credit Exchénge. The Credit
Exchange might be used to maintain a student's record on a.CSUC‘
“transcript. Upon satisfying degree requirements, the CSUC system
miéht‘award the degree separately or in conjunction with a particular -
institution. The Credit Exchange might also investigate and approve'a
variety of other 1earniﬁg activities such as proficiency examinatjons
and special assessment procedures. It could also provide noﬁw
~traditional learners information about external programs oﬁ"a sta{éwide
“basis. However, the consortium concept and Credit Exchange are at
present only p0551b111t1es according to correspondence rece1ved in
July, 1973. (17)
2.2.7 Extended Degrees of‘the'University of Ca]iforn{a

In 1972, after carefui study, the University of California came
out in favor of external programs that would lead to regular undef-
graduate and graduate University of California degrees. (19) In much
the same manner as the California State University énd C611ege.sjstem,
UC's approach to Providing expanded opportunities thatrlead to degreesa'
has been cautious and deliberate. Programs are conducted thfough the
present UC system rather than a separate, specially cfeated_institqtion.‘
There is, however, a‘consortium organization that works in conjunction
with individual campus aufhorities rather than as a. representative
entity df the total University 6f Ca]ifornia system. Studehts must,be

'accepted into the university on standards which are applied to the
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conventional clientele. Degree requirements are stated to be as
exacting as those earned through on-campus work, and the regular UC
faculty design and implement the external programs. (11, 19)
In 1972-73, eleven programs were either initiating operations
or in the planning stages. Of these programs, seven offered or would
offer bachelors or masters degrees. Three programs were planned for
particular experimental groups. As in the case of the CSUC system,
the programs have been designed around pilot phases. UCLA and
UC-Berkeley have offered programs leading to the Master of Business
Administration degree at off-campus sites. Some programs have opted
to admit a number of part-time students and then reschedule courses
at a more convenient time for both the part-time and regular students.
In many ways these new programs have appeared to be primarily
conventional, but more non-traditional considerations are being
employed. In some cases, work experience is taken into consideration ..

for admission to the programs. Other programs are beginning to develop

and use programmed instruction or new curricula. In other cases, short

courses, seminars, audio tapes and videotapes, closed-circuit
television, and inter-campus communications systems are used or will

be used in future non-traditional external programs. {(11)
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2.3 INSTITUTIONS |
2.3.1 Community Co?]ege of Yermont
Through the efforts of the Vermont Regiona1 Community Co]Iegel

System, an external associate degree* has been offered to Vermont
students. The program is administered from Montpelier, the
headquarters for'Vefmont's community college system, but the Community
Co]iegé of Vermont has a totally external program of instrUction.' |
RegionaT offices and sites at high schools, éo]]eges, and other
eduéatfona1 facilities serve as center§ for ﬁounseT]ing and design of
individual programs of study for the students. Each site is staffed
with the necessary administrative and advisbry personnel. Although thel
program is designed to provide high access to the fura] population, no
student is refused admittance to the Community College of Ve?mont.

Each admitted student receives orientation and codnse!]ing and
then enters an exploratory stage of studies. During this time, the
student is encouraged'to follow up areas of personal interest.' The
duratiqn o% this exploratory period continues for as Tong as each
student chooses to follow ub particular areas of study. It is also
during this time that a record of thg §tudent's activities, interests,
“and progress fs developed. Into this record aiso goes the instructor's
eva1uation.of the student. The next phase consists of dévelopjng a
learning contract between counselor and student, which must be approved

by the regional site's review committee. Upon completion of the

*An assoc1ate degree generally takes two years to complete and is the
~equivalent of 60 semester credit hours .
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program of study agreed upon in the contract, the student is awarded
the associate degree. Faculty of CCV include not only the standard
kinds of educators, but citizens of the community whose experience and
knowledge are valuable educational resources for the students. (11)
2.3.2 Empire State College

Empire State College was founded in 1971 and is the non- _
traditional institution of the State University of New York systgm.

As a non-traditional institution, it has a liberal arts orientation,
and a non-residential student clientele. (20, 21) To be admitted to
the college, students need only have a high school diploma or its
equivalent and be capable of doing college level work. In mid-1973,
Empire State College had an enrollment of about 2,000 students whose
median age was about 33 years. (20) The faculty of Empire State
College, or the mentors, are full-time or part-time faculty of variousr
educational institutions within the state. (11)

The co]]eée provides both individualized programs of study and
regional Tearning centers throughout the state where students and
facu]ty may meet. The emphasis upon individualized studies culminates
in a series of learning contracts devised by the student and Empire
State College mentors. Each learning contract covers specific goals
and the process for achieving these goals. The contracts may be
composed of elements or combinations of regular coursework, tutorials,
work-study programs, travel, and other proficiency examinations and
assessments. No grades or credits are used at Empire State College as
a means of evaluation. (11, 20) The degree, which may be either an

associate or bachelors in the arts or sciences, is conferred when the
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faculty has determined the student has completed a specified program.
of studiés at a college level of competency. (11, 20) -

Empire State Col1ege has not attempted to duplicdte the
educat1ona1 fac111t1es of other 1nst1tut1ons but rather encourages
the student to take advantage of fac111t1es found on other,campuses
of the SUNY system and the community at large, such as huseums, |
libraries, theaters, and laboratories. The cd]]ege uses reQiOnal
learning centers in metropolitan New York, Albany, 01d Westbury,
Rochester, and Sarasota Springs, whicﬁ is the administrative center
for Empire State College. More regional learning centers will be
established as the need arises. (21) | |

In order to further assist the student's course of study,lEmpire
State College has worked on developing a catalogue of Tearnfng
~materials for the students. Materials producéd by the staff members
whether on film, slides, audio cassettes, videotape, programmed
instruction, or other materials are then madekavailable_to the
students for use. (20, 21)
2.3;3 Friend's World College

Friend's World College, a member of the University WTthdut Walls
consortium of the Union of Experimenting‘C011eges and Universities, has
been operating seven internationally distributed centers. The centers
‘are located in Latin America, Africa, North America, West Asié; South-
Asia, and EFurope. The centers, which students are rotated tﬁrough at
six month intervals, serve to develop an understanding of différent

cultures and peoples, which is a major theme of the college.
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Seniors, returning to the North American center located in
Westbury, New York, from overseas, conduct a senior seminar. The
seminar 1is a co]]éctive pooling of the combined knowledge and
experiences of the returning group. The faculty serve primarily as
resources and advisors. (22)

2.3.4 Minnesota Metropolitan State College

| Following the non-traditional approach, Minnesota Metropolitan
State College has employed the resources of the Minneapolis-St. Paul
twin cities area. Rather than building a campus that is separate from
the region; the region is the campus. The Tibraries, museums, parks,
colleges and universities, and laboratories and specialized facilities
of industry and the government in the region are the structures of the
college. Similarly, a small full-time faculty of conventionally
trained and experienced educators is complemented by knowledgeable
members of the community serving on the staff.

MMSC admits applicants who have attained two years of college or
can demonstrate an equivalence of two years of college level competency
on the basis of experience. The ensuing program is aimed at achieving
competency rather than accumulating credits. Thus, the learning
contract is the primary mode of individual study leading to a degree.
(23, 24)

The coliege has also attempted to serve groups that have been
largely passed over by the present system of traditional higher
education. Thus, older students, minority groups, the poor, and women

are specific target groups which MMSC wishes to serve. About 75% of
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Minnesota Metropolitan State College's student clientele is over
twenty-five years of age. (11}

The College seeks to develop competency in five major areas:
I) self-directed learning or basic learning and communication;
2} vocational oriented productivity; 3) community respopsibi]ity;_.
4) the ability to understand personal strengths and wéakhesses_(sé]f-
assessment); and b) fruitful engagement in enriching leisure |
activities. (23, 24)

Upon completion of the goals expressed in the degree contracf, the
Final Assessment Committee convenes; the student presents a cumulative
history of knowledge, experienées, and wnrk completed. When the
| committee has decided that the student has demonstrated a college
‘Jevel of competency, the degree is awarded. (11)

2.3.5 Union Graduate School

The Union Graduate School 6f the Union of'Experimenting'Co]leges
and Universities has offered the Ph. D. degree largely on the basis of
exferna1 work . ‘Candidates average 35 years of age and are admitted on
the basis of high intelligence and demonstrated ability to conduct
se] f-directed study. The progrém does not use the standard ;redits
accumulated or grades, but instead consists of a personally fulfilling
study component, an experiential component that is loosely an -
internship;‘and a project demonstréting excellence.

Each individua]'s'progrém begins with a colloguium, which covers
a broad field of activities. These activities include independent

work, assessment of available resources, and association with peers
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and advisors during which time a prospective program is worked out.
Finally, an examination committee is chosen.

After much preparatory studying, the student with committee
approval enters into a period which is similar to the pre-doctoral
candidacy stage in a traditional program. The committee, which was
chosen by the student, is comprised of two professors, who are
specialists in their fields, two Union Graduate student peers, and a
Union Graduate School core member. During this time the student
assesses where he was, presently is, and chooses to go. The end result
is the development of a rigorous contract between individual and
committee. The contract or project demonstrating excellence may take
many forms from publishing works of art, music, poetry, dance, or film
to design and implementation of a socially oriented project. The
committee, which keeps up-to-date on the contract's progress, must
approve a final terminar (terminating seminar) which means the program
is near completion. (25, 26)

2.4 CONSORTIA
2.4.1 The University Without Walls

The University Without Walls, organized in 1964 by the Union of
Experimenting Colleges and Universities, consists of approximately
thirty institutions of higher education. The consortium has developed
| alternative forms of non-traditional study with each member institution
choosing an individually deemed appropriate course. (27)

The UWW has chosen to abandon such standard practices as a "fixed
age group, or set time frame, the classroom as the principal place of

instruction, prescribed curriculum, grades, and unit credits." (28)
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‘Available resources to sfudents are the facilitieslof the ind{yidual
institution, the member ins+titutions, and the outside world. Programs
in the form of contracts individually tailored by the student with the
aid of a faculty advisor may include regular classes, independent
study, work-study, community service, individual or group projects,
internships, travel, short courses, seminars, or any other appropriaté
Iearﬁing experience. (29) Presently the close ties between individual .
_and advisor provide the coordination among the student, program, and
institution. Consideration has been given to fhe use of various kinds
of technology in future consortiﬁm programs of study. (27, 28)

tach UWW member sets its particular standards for admission, and
each graduate may choose that institution's degree or opt for the UWW |
consortium's degree upon completion of the program of studies. The
degree is conferred when an aésessment board has reviewed thé student's
achievements and concluded the stated goals have been achieved.

University Without Wallé members are the following institutions:
Antioch, Bard, Chicago State University, Friend's World College,
Goddard, Hofstra University, lLoretto Heights, University of Massachu~
setts, Universify of Minnesota, New College at Sarasota, Northeastern
I11inois Univefsity, University of the Pacific, Roger Williams, Staten
| Island Community College, Stephens,lWEstminster, University of
‘Wisconsin at Green Bay, University of Alabama, Pitzer,'University of
Redlands {Johnston College), Kirkland College, Shaw University, College
of Racine, Florida InternationaT Unfversity, Franconia, Morgan State,

Skidmore College, University of South Carolina, and Webster College.
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Furthermore, there were plans to develop regiona’ centers in several
areas of the country ac..~ding to a 1971 report issued by the UWW
consortium.
2.4.2 The National Urban Studies Program

Since 1969 the U. S. Department of Housing and Urban Development
has been operating the National Urban Studies Program, or its own
version of the "University Without Walls," as it is frequently called.
Through the pfogram, many students primarily in the public services

sector have been doing college level work and receiving credit. In

.addition, learners from the military and inner city poor can enroll

in the HUD program. The program involves formal instruction in
sehinars, on-the-job training, and work experience. The system has
developed its own "challenge” examinations, similar to the comprehen-
sive, standardized examinations such as College-Level Examination
Program tests, which are also accepted for advanced credit. A
university-agency liaison ensures that appropriate Tearning experiences
receive certification whether such events occur in the formal education
arena or in a less structured situation. There is also complete
compatibility between credit earned or granted within the consortial
network. In order to compensate for a lack of in-house faculty, a
cooperative system with professionals and professional societies helps
to steer the course of the program.

Some effort is expended to develop and use Tearning material
packages, tape cassette recorded lectures, tape-slide presentations,

and videotapes, and movies. These are to be used either by the
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individual students or in an agency setting where many of the
instructiona] sessions take place.

The Universities of Tulsa, Oklahoma, Detroit, and Northern
Colorado, plus Southern I1linois University at Edwardsville, Central
Michigan University, and Shaw College at Detroit are participating
members. The largest programs are operatad at Colorado, Oklahoma,
and Central Michigan. (30, 31)

2.4.3 The Committee‘on Institutioha] Cooperation

In 1958, eleven large midwestern universities created the =
- Committee on Institutional Cooperation believing that a coordinated
effort would best heip these institutions to more closely stay abreast
of the rapid growth 6f knowledge and needed specialized facilities for
-the students at the various institutions. Since 1963, graduate |
students-enfo]]ed in‘one university have been given access to the
facilities of the other member institutions.‘(28) Plans call for
development of a CIC-sponsored external degree that will be attainable
by persons residiﬁg in the midwest who can successfully comp]efe a
'COmprehensive examination that demonstrates mastery of a given field.

Group members are the Universities of Ii]inois, Indiand,_Iowa,
Michigan, Michigan State University, the University of Minnesota,
Northwestern University, Ohio State University, Purdue Uﬁiversity,

University of Wisconsin, and the University of Chicago. (32)4_
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2.5 TECHNOLOGY-BASED NETWORKS
Technology-based networks have been defined in this investigation

as networks which join geographically separate and distant Tocations

_ to deliver instruction beyond the confines of a single campus by means

of communication technology such as instructional television (1TV),
broadcast TV, cable television, instructional television fixed service,
telephone lines, private microwave, and videotape. TAGER (the
Assaociation for Graduate Education and Research) of North Texas, the
Stanford Instructional Television Network of California, and the
Oklahoma Higher Education Televised Instruction System are examples of
networks that link classes in distant cities together by talkback TV.
Similarly the telelecture and electrowriter, the "blackboard by wire,”
is principally used by the Universities of Tennessee and I1linois. The
Telenetwork, conference telephone Yink-up, used by Kansas State
University in sixteen cities in the state and the University of
Wisconsin's telephone network are also a form of instructional delivery
via technology. |

In the above cases the linking carrier is of an e1ectron1c.nature.
This, however, is not éTways the case. At least three systems, lowa
State University, SURGE (Colorado State University Resources in
Graduate Education), and the University of Colorado are to some extent
involved in producing and distributing through the postal services
videotape programs for viewing in their respective regions and states.
(33)

Technology-based ﬁetworks are singled out for particular

attention in Chapters 4 through 6 of this thesis.
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3. TECHNOLOGY IN NON-TRADITIONAL HIGHER EDUCATION:
AN ANALYSIS OF CNTS DATA -

3.1 INTRODUCTION

In the previous chapter, examples of several non-traditional
programs, institutions, and consortia‘were presented to provide an
‘overview of the field of non-traditional higher education. Many of
these activities may be characterized by an apﬁarent fack of
orientation towards technology. In this Chapter, the focus shifts to
tHe role of technology in non-traditional hfgher education.

The results of this section are derived from both the published
results of the study entitled, "Inventory of Institutioha] Resources
for Non-Traditional Study," conducted by Ruyle, Geiselman, and
Hefferlin and the Center for Research and Development in'Higher
Education for the Commission on-Non;Traditiona1 Study (CNTS) and
Educational Testing Seriice (ETS} in 1972, and unpubiished, raw data'
from this Ruyle et al'stﬁdy obtained from ETS. At present the study
by Ruyle et al appears to be the most comprehensive survey done ai a
national Tevel in higher education with regard to identifying and
describing non-traditional programs. |

The definition of "non-traditional” study used by Ruyle et al is’
as follows:

.”... ahy specially-designed programs based on new or

unconventional forms of education free of the time or

place limitations of traditional classroom instruction,

They may be unconventional in any of the following ways:

TYPE OF STUDENT ENROLLED--such as working adults,

housewives, young and older aduits motivated to study

- independently, or others who cannot easily come to the

campus or do not wish to devote full time to classroom
work. .
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LOCATION OF LEARNING EXPERIENCE--such as regional center
offerings, field work, home study, or other off-campus
programs.

METHOD OF INSTRUCTION--such as nonlectures or nonclass-

room teaching and learning methods, distinctive from

those common in higher education.

The content of the program may either be different from

or the same as conventional courses or programs; but fin

either case it must be a program offered for nontypical

groups of students or at an unusual location or in a

novel way...." (3)
Ruyle et al also specifically stated that programs of the following
nature need not be included:

"NONCREDIT PROGRAMS--such as one-shot weekend workshops
and noncredit lecture or concert series.

CONVENTIONAL PROGRAMS FOR REGULAR STUDENTS--such as

interdisciplinary majors, cluster colleges, independent

study for full-time students, January 1ntersess1ons, and

remedial or compensatory education.

PROFESSIONAL PROGRAMS AT THE GRADUATE LEVEL--such as

medical school innovations or continuing education for

the bar." (3) o o

The Ruyle et al study is more restrictive than the thesis scope
in that the emphasis in the former has been placed on the undergraduate
Tevel. In Chapters 4, 5, and 6 of this thesis, the emphasis is on
technology-based networks which include professional engineering
programs at the graduate level.

In this Chapter, emphasis is placed upon comparing selected
responses from the overall Ruyle et al survey sample with responses.
from that subset of the respondent population which employed
technology. This subset amounted to 193 institutions of the 1185

eventually analyzed by Ruyle et al which have offered non-traditional
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educational opportunities. However, the majority of the analyses in
‘the Ruyle.et al study was based upon 641 non-traditional programs in
386 institutions. |

The degree to which the distribution of réspondents_among
institutional settingé in the Ruyle et al study is representative of
‘all institutions of higher education is illustrated in Table 1. Also
~ included for purposes of comparison is the distribution of institutions
in the Ruyle et al study reporting some techno]ogy.utflization.

It can be seen that the percentages in the Ruyle et al sample.
deviate less than 5% from the percentages for all higher educationai
institutions, as developed by Ruyle et al, with the exception that two
year colleges are 34% of all institutions in the Ruyle et al sample
~compared with 41% of all higher education nstitutions. Thus, two
yeér colleges are underrepresented by 7%. 'A]though the sub-sample
involving technology also deviated less than 5%, generally, from the
overall distribution of higher educational institutions, the exceptions
were private four or five year colleges and pub]fc two year colleges.
These kinds of institutions were respectively underrepresented byrﬁ%
and overrepresented by 8% when the differences in percentages are
compared. | 7

Upon comparing institutional categories of the technology
sub—samp]e to the Ruyle et al sample indicates four or five year
private institutions using technology in non-traditional programs
represented a lesser percentage of the total technology category than
did this same institutional category of non-traditional category of
non-traditional programs as a whole. The opposite was true of fwo year

public institutions.



Table 1:

|
Comparison of Distribution of Institutions among Universities, 4 or 5 year

Colleges, and 2 year Colleges for Higher Education, Ruyle et al Non-
Traditional Program Sample, Technology-Utilization Sub-Sample.

Universities
Public
Private
4 or 5 Year Colleges
Public
Private
2 Year Colleges
PubTic

Private

Total

Higher i Ruyle

Education ' Sample**
Population*:
15% ; 19%
8 12
& 7
449 47%
9 9
35 38
41% 34%
32 28
9 6
100% 100%

Sub-Sample
Utilizing
Technology***
14%

10
4
41%
12
29

45%

100%

*Population to which survey guestionnaires were sent by Ruyle et al.

This population represents

institutions from Education Directory, 1971-1972, Higher Education, U. S. Office of Education.

**From study by RU_YTE et al. (3)

***As derived by author from original ETS survey data. (34)

This sample represents respondents to the Ruyle et al questionnaire.

_28_
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Less than 20% of the technologv-based networks surveyed in this
thesis, which fofm a subset of technology in non-traditional higﬁe;'f
eduCation; were mentioned in conjunctipn with the Ruyle et a] saﬁp]é-"
and study. (See Append1x } _ | | |

It should also be pointed out that the Ruyie et al study emp]oyed'_
a slightly d1fferent def1n1t10n of technology than does the thes1s
def1n1t1on. Ruyle considered the following elements as techno]qg1es:
tape caséettes, programmed instruction, cTosed-cifcuit te1évision\ﬂ1?h :
dr without talkback capdbilities, videotépes, computer-assigfed
instruction, broadcast radio and television, and ta]kback-instruétibh
based\on_te]ephone networks. In the technology utilization sub-#amp]e
diSCuESEd in this Chapter, programmed instruction WTth'no accompaﬁying o
communication or information technology such as audio tape casﬁéttes
has been 9xc]udéd from the analysis. o |
3.2 IDENTIFItATION OF UNCONVENTIONAL FEATURES _ _

In the study by Ruyle et al, respondents were asked to identify
unconventional features.of non-traditional érograms frbm'the followfng
'categories: type of student, Tpcation of instruction,‘methdd of
instruction, and content of program. For the sub- -sample in which
techno1ogy was ut111zed the type of student and the method of
_instruction were the most mentioned unconventional or non-traditionaﬁ
features, each being cited by 65% of fhe respondents. Location of
~instruction and content of program were mentioned in 62% and 46% of the |
responses, respectivé1y. {See Table 2.) :

The above order of priorities corresponds to those found‘by Ruyle

et al for the overall non-traditional sample with the exception of
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Table 2. Comparison of Features between the Ruyle et al
Sample and the Sub-Sample Involving Technology*

Sub-Samnle Ruyie
Involving et al
Techrology** Sanple*+*
A1} Programs Citing the Following
as_a Hon- 17ad1t103d1 Inaturo
Type of Student 65% 70%
Method of Instruction 65 57
Location of Instruction 62 67
Content of Program 46 48
A1l Programs Citing the Fellowing
Specific Fealure or Cembination of
Features as Mon- Trud|t1onal
Type of Student {cnly) 5% 9%
Location of Instruction (only) 3 4
Method of Instruction (only} 7 6
Content of Program (only) ? Z
17% 21%
Student and Location 14% 18%
Student and Method 5 3
Student and Content 3 6
Location and Method 5 5
Location and Conlent 0 1
Method and Content 5 _ 3
e - - 307 36%
Student. Location, and Mathod 9% 7%
Student, Location, and Content 3 3
Student, Method, and Content 5 4
Location, Method, and Content 7 9
24% 237
Student, Location, Method, and Content 7ey 20%
No Programs Mentioned : 7% __g;m_
Total 100% 1005

*Any discrepancy in figure totals are due to rounding of T figures to nearest
1%. Altso all percentages from the "Sub-Sample Involving Technology" column
are based upon 193 responses.

**As derived by author from original ETS survey data. {34)

***From Appendix Table 2 of study by Ruyle et al. {3) The percentages found
in the "Ruyle et al Sample” column are based upon three separate figures.
Depending on the question, the responses may have been based 1) upen the
nunber of institutions; 2) upon the number of non-traditional programs
wherein each institution was requested to briefly describe -certain aspects
of as many as three of its non-traditional programs; or 3} upon one
program which was singled out for more detailed information. The reader
is referred to ref. 3 for further details.
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method of instruction. (See Table 2.) The greater emphasis for this
'1attef category in the techrology-involved group seems reasonable
because the technology is primarily used for instructional puUrposes.
As Ruyle et al have pointed out, and as is borne out for the sub-sample
involving technoiogy, the tendency has been towards teaching non-:
traditional students bj new methods at unconventional locations thE‘;
same standard subjects. (3) To a great extent, this has also appeared
to be the case with regérd to the networks, such as TAGER, and many of
the ITFS television systems. (See Chapter 6.) |

It can be seen from Table 2 that there is very little différence
in the order and approximate magnitudes of thé responses to the |
inquiry for the overall Ruyle et al population and the sub-sémpie
involving technology, when combinations of unconvent1ona1 features are
cons1dered ‘For the sub-sample 1nvo1v1ng techno]ogy the Targest
response 325, 1nd1cates that at Teast two features were non- trad1t1ona1
Furthermore, as in the case of the RuyTe et al study, the 1argest : |
spec1f1c category emphasized the features of the new-student and«l_
unéohventiona1 location (14%j. (3) Some 24% cpnsidered three feétﬁres,
of these programs to be non-traditional which was qu1owed by 22%.wh0..‘
listed four non-traditional features; | -
3.3 INTENDED_STUDENT LEARNERS

Comparing the Ruy1é et al sample and the sub-sample involving-
technology reveals that there is little difference in the‘targét o
audiences of the programs. For nOn-traditional.programs th$t have
involved some use of fechno]ogy; the primary groups served are the

students who have been typically the same age as their counterparts in’
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conventional programs, as well as the category "housewives and working
adults". These categories are both cited in 50% of the responses.

(See Table 3.) Other categories cited to a lesser degree include
independent learners, special occupational groups, unemployed or
disadvantaged persons, and confined or geographica11y jsolated students.

For the Ruyle et al sample, the major target student categories
were typically college-age Tearners (cited in 50% of the responses),
housewives and working adults (45%}, and special occupational groups
(41%); the latter category includes health workers and governmental
employees. Of these categories, two major groups; 1) housewives and
working adults and 2) special occupational groups have been relatively
non-conventional learners and have traditionally had low access to
higher educational opportunities.

For bdth the total non-traditional program sample and the
sub-sample involving technology, among the most cited groups are
students the same age as their conventional counterparts (50%).
Agewise, this category has traditiona11§ had the greatest access to
the traditional campuses of higher education and has also been noted
as among the least receptive-kinds of students to instruction via
technology. (35)

Techno]oéy, at the network level at least, has been successful in
providing service to occupational and professional Tearners as in
TAGER's case and to geographically separated or confined persons as in
the Colorado State University éxperience. (See section 9.1.1.) On the
whole, however, technology-involved, non-traditional programs in higher

education have not made these two groups primary targets of their



 Table 3. Comparison of Intended Student Learners

Same Age Students as in
Conventional Programs

Housewives and Working
Adults

Independent Learners of
A1l Ages

~ Special OccupationaT
Groups

Unemployed and Economically
‘Disadvantaged ~

People Confined or Beyond
Commuting Distance

Military Personnel

cher
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Sub-Sample

UtiTizing
Technology

50%
- 50
P

35

31

- 21

14

*As derived by the author from or191na1 ETS survey data

**From Append1x Table 7 of Ruyle et al study

(3)

Ruyle
~ et al
Sample**

507
-:.45'

30
41
.26'

18

14
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programs. For these two collectivities, occupational groups rank only
third for the Ruyle et al sample and fourth for the technology sub-
sample whereas geographicallyv separated or confined persons rank sixth
in both samples.
3.4 TYPES OF DEGREES AND LEVEL OF CERTIFICATION OFFERED

The degrees most offered and available through non-traditional
programs that have utilized some form of technology have been the
bachelor's degree (cited by 26% of the sub-sampie) and the associate
degree (22%). (See Table 4.) By comparison, graduate or professional
degrees, certificates, and other degree or credit opportunities are
cited as being offered less than half as often as the bachelor's degree.
This particular pattern coincides with the credit and degree
opportunities that have been available in non-traditional programs as
a whoile.

From Table_ 4, no_direct comparison of degree opportunities is .

possible for technology-based networks. However, as will be seen in
Chapters 4 through 6 these networks are often used to provide
professionals, who may also be part-time graduate students with degree
and continuing educational avenues. For this reason, professional and
graduate degrees are more frequently earned via instructional networks
rather than programs utilizing technology in some fashion or
non-traditional education as a whole. Many of the technology-based
networks were originally intended to serve the working student who

most 1ikely possesses at least a bachelor's degree.



-39-

Table 4. Comparison of Kinds of Degrees and Level of
Certification Offered

Sub-3ample ~ Ruyle
Involving et al
Technology* Samp]e**
Not a Certificate or
Degree Program 11% - 12%
Certificate Less Than
Degree Level 9 11
Associate Degree | N 22 L 21
Bachelor Degree . 26 25
~ Graduate or Professional
"Degree , o 8
Certificate or Associate . _
Degree and Bachelor's Degree : 3 - 4
Associate or Bachelor's Degree
and Graduate or Professional : .
Degree _ : 4 - 3
Other Combinations (Primarily
~Certificate and Associate or '
Graduate Degree) 13 - 10
~ Other Recognition . : 7 6
Total 100% 100%

- *As derived by author from original ETS survey data. Based upon 180
_ responses.- {34)

**From Appendix Table 3 of Ruyle et al study. (3)
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3.5 TECHNOLOGY AND LEVEL OF UTILIZATION
The technology pointed gut as being most frequently used in
non-traditional programs has been the audio tape cassette.* Of the

total sub-sample indicating technology utilization, tape cassette is

cited in 83% of the responses although only 18% of the responses

indicated extensive usage. (See Table 5.)

Closed circuit television or videotapes with no immediate talkback
capabilities were used by some 37% of those institutions involved with
some form of technology. Computer-assisted instruction, broadcast radio
or television, live talkback television and telephone-based instruction
followed in order of usage.

However, even for institutions that were involved with technology,

. the second and third most used Tearning options which were cited by the

survey participants were of a non-technological nature. The traditional

~ ¢classroom lecture level of total use was 81%, followed by tutorials at

80%. Field work was rated as the fourth most employed learning option
(70%); programmed instruction was the fifth (67%). |
Even where technology is used in non-traditional programs at
various institutions, technology has not been the principa1.1earning

option in a majority of cases. This can be seen from Table 6. In
fact, the traditional classroom lecture has been cited as being used
more than twice as often as any other principal learning option.

Fieldwork, tutorials, and programmed instruction, plus other methods

*The phrase "tape cassette" appears in the Ruyle et al questionnaire.
It 1s not clear whether this refers just to cassettes or to all forms
of audiotape. The cassette, because of its ease of operation, has
come into widespread usage.
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. Table 5. Learning Options Used in Non—Trdditional Programs

Tape Cassette Instruction

Traditional Classroom
Lectures

Tutorial

Fieldwork or Cooperative
Work-Study :

:Programmed Instruction

CCTV or Videotape W/NO
Immediate Feedback

Occasional Short-Term
Campus Residency

Correspondence

Computer Assisted
Instruction

Broadcast Radio or
Television :

Closed Circuit Live
Talkback TV

Talkback TéTephone
Instruction

*As derived by author from original ETS survey data. (34)

Involving Technology*:

" Much
Use

18%

31
25

27
18

Some
Use

65%

50

55

43
49

33

2%

20

21

17

16

11

Total -
Use

837%
81
80

70
67

37

32
-27

23
20 -

19

13
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Table 6. Principal Learning Option in Programs Involving Technology*
Traditional Classroom Lecture 31%

Fieldwork or Cooperative

Work-Study 12
Tutorial 9
Programmed Instruction 9
Tape Cassette Instruction °5
Correspondence 3
Broadcast Radio or Television 2

Television h 2

Closed Circuit or Videotape _
With No Immediate Talkback 1

Occasional Short-Term Campus

Residency 1

Other 10

No Response 15
100%

*As derived by author from original ETS survey data. (34)
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follow well behind the classroom fecture. Of all institutions
involving technology, on]y 10% utilize any fonh of technology as the
principa1 mode of Tearning.

It seems evident from Tables 5 and 6 that audio tapé cassettes
although extensively used, are not a principal element in non-
traditional programs. Ruyle et al have pointed out that tape casééftes_
and programmed instruction have been used together four times as often
as other individual or combinations of learning technologies; (3) -
This has occurred more frequently at the two year institutional level
- than the university or four year college level. Ruyle et al aTso'have&
stated that programs which utilize tape cassettes are more prone to
.emp1oy'a greater number of Tearning options than dolother programs.
The partfcu]ar options fnvo1ved concern pacing aspetts, initiatfcn‘df

studies, use of learning contracts, and acceptaﬁce of coursework from

a variety of institutions. (See Table 7.)

Where tape cassettes have been used there has been a s]ighti&

greater effort to structure or prescribe the curriculum (48%).

. However, 46% of all programs where technology has béen involved
structure the cUrficq1a, for example'by requiring a given course of
studies, which is less than a 5% difference from the figure (44%)
reported by Ruyle et al for all non~traditiona]_p?ograms. {3) Thfs
indicates that‘non-tfaditiona? programs are often not the tdtale
unstructured, time-independent experiences that some conceive of fhem
to be. | | |
3.6 PRINCIPAL LOCATION OF LEARNING ACTIVITIES

Although many 1océtions serve'as learning centeré, off¥campus

sites are much less frequently used than is the main campus of the



Table 7. Tape Cassettes and Learning OQptions in
Non-Traditional Programs*

Programs Using Programs Not
Tape Cassettes Using Tape Cassettes
{N=160) (N=176)
Pacing of Program
is Determined by
Student 64% 43%
Most or A1l of
Curriculum is :
Prescribed 48 44
Students May Begin
Program at Any Time
(As Opposed to Start
of Term Only) 39 20
Learning Contracts
are Devised Between ,
Student and Faculty : 38 23
Coursework Allowed at
Several Different Campuses . 37 ' 32

*From Ruyle et al study. (3)
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participating institutions as the principal learning site.‘ For exampTe,
only 10% of the technology-involved, non-traditional programs conduct _
instructional activities principally at a regional or extengion site*,
whereas 37% of the sub-sample indicate that the main campus is.still

the major instructional location. (See Table 8.)

Even though the main campus has been the pr%ncipa] learning
location, this does not imply that the utilization of technology has
also been concentrated there. Ruyle et al have shown that better fhan‘
50% of the technology tools have been used at off-campus sites.

{See Table 9.)

About 11% of the inétitutions have no principal location where
the instructional activities take place, but have used a variety of
- sites. Another 9% use the field or outside world as the 1earning
en#fronment ‘To a lesser, extent such sites as the home, commun1ty
agencies, libraries, or bus1ness and 1ndustr1a1 Tocat1ons serve as
tocations for study.

When this distribution is compared by category to the total Ruyle
et al sample, there is little deviation per cafegohy. This indicates
that while the principal locations of iearning are similar, the
| “technology {Ruyle et al's definition) is more likely to be used'away .
from the principal location. In essence, this is largely extendlng

the 1nstruct1on beyond the confines of the traditional campus.

*The non-specific "multiple location" category could affect the'order
and magnitude of the other categories of Table 8 if specific -
locations were known. :



Table 8.

Main Campus
Multiple Locations

Regional Learning or
Extension Center

In The Field (And
Combinations In The
Field)

Home

or Library

Business or Industrial
Site

Other

No Programs
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'Principal Learning Location

Sub-Sample
Involving
Technology*

37%

11

10

*As derived by author from original ETS survey data. (34)

**From Appendix Table 6 of Ruyle et al study. (3)

Ruyle
et al
Sample**

35%

12

13

13

100%
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|
Table 9. Primary Location of Programs Using Technology*

Tape Cassettes

Closed Circuit TV or
Videotape With No
Immediate Feedback

'COmputer Assisted
Instruction

Closed Circuit Live Talkback TV

- Broadcast Radio or
TV

Talkback Telephone
Instruction

*From Ruyle et al study. (3)

% On Campus

39%

37

40

34

23

20

% Off-Campus .
61%
63
60
66
77

80
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3.7 INTER-INSTITUTIONAL RELATIONSHIPS

A majority (59%) of non-traditional programs using technology have
been conducted by one institution. (See Table 10.} In the remaining
cases (41%), institutions are involved in-some form of coéperation with
other educational institutions, business, or both. One in four
institutions has interacted with some other educational facility, while
only 114 have participated in cooperation with non-educational
organizations. Even fewer institutions have cooperated with combina-
tions of both educational and non-educational facilities.

When the technology-involved sub-population is compared to the
total Ruyle et al population, the pattern is similar. There is,
however, a moderate level of difference between the technology-involved
group and the total population with regards to cooperative interaction.

The technology-involved institutions have indicated a 7% greater

_ tendency to participate with other educational institutions whem

compared to the Ruyle et al population. The technology-involved
institufions have, also, participated in conjunction with non-
educational organizations somewhat less than the overall population
although many of the technology-based networks are an exception as can
be seen in later Chapters.
3.8 SUBJECT MATTER ORIENTATION OF NON-TRADITIONAL PROGRAMS

Although the majority of students participating in non-traditional
programs have tended to be the same age as typical students or
housewives and working aduits, the majority of programs have focused

on occupational and career oriented areas (55%). (See Table 11.}



Table 10. Inter-Institutional Relationships
: For Non-Traditional Programs

Programs Conducted by
Institution Alone

Cooperative Operation
_With Other Educational
Institutions

Cooperative Operation

" With Other Non-Educational

" Institutions

Cooperative Operation
With Both Educational
and Non-Educational
Institutions

Combination of
First Three
Categories

No Response

*As derived by authqr‘ffom original ETS survey data. (34).

Sub-Sample
Utilizing
Technology*
59%

25

11

**From Appendix TabTe 16 of Ruyle et al study. (3)

Ruyle
et al .
Sample** -

589

18

16
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Table 11. Subject Matter Orientation Of Non-Traditional Programs

Sub-Sampte Ruyle
Involving et al
Technology* Sample**
Occupational or
Career Qrientation 55% 62%
General or Libaral
Studies 40 38
Traditional Curriculum 39 42
Social Problems 26 28
Recreation or
__ Leisure Activities S mo . g .
Other 9 - 8

*As derived by author from original ETS survey data. (34)

**From Appendix Table 5 of Ruyle et al study. (3)
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The general or liberal studies area and the traditional curricu]um:have-
. followed the career orientediprograms as the next most frequent focal
areas of interest. These are followed by areas which center on social.
and environmental problems such as eco1dgy;'recreation and leisure
activities; or other diverse areas.

 This pattern has also coincided with the preferences of.the larger
Ruyle et al population. However, occupational and career oriented
themes have been slightly uhderrepresented (7%) in technology-involved
institutions when compared to the larger Ruyle et al group.
3.9 COSTS OF OPERATION

" For operating costs of the techno1ogy-invo]ved sub-popuTatiqn, 42%
of this sample indicate that the costs of non-traditional programs
‘utilizing technology are_roughly similar to the costs of cbnducting _
conventional programs. The number of institutions that‘believed the
costs of conducting these programs was either more or less ekpensive
was nearly equally divided, 21% and 20% respectively. Another 15%
simply did not have the necessary information available to make such a
decision. (Sée Tabie 12.)
3.10 SOQURCES OF FUNDING

For 36% of the institutions using technology, the primary source

of program funds has been derived from student fees and student-related .
 grants directly associated with the program. Next, the institution
itself has been cited in 29% of ‘the responsés as being the primary
source of revenue for these non-traditional programs. Outside support,
‘such as foundation grants, has been tited_as é primary source of funds

in 15% of the cases. The latter percentage is roughly the same as that



~ No Response

Table 12.

Costs Similar to
Conventional Programs

Costs More Than
Conventional Programs

Costs Less Than
Conventional Programs

Information
Unavailable

-52-

Comparison of Operating Costs

Sub-Sample
Utilizing
Technology*

42%

21

20

15

*As derived by author from original ETS survey data. (34)

- **From Appendix Table 31 of Ruyle et al study. (3)

Ruyle
et al
Sample**

41%

17

20

15
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for "other" sources which includes the state, communitys;or business and
“ industrial concerns. (Seg T§b1e 13.) Sources of funds from combina-
tions of student fees and institutional subsidies or student-fees and
outside grants abpear to be re1ative1y'rare in occurrence.

A comparison of primary funding sources between the nﬁh-traditiona1
'prpgramS'invo1ving technology and the larger Ruyle et al sample -
indicates there is little difference in the distribution of such
sources, with student fees and grants, and institutibna1'subsidies _”
representing the most suﬁstantia1 sources.
3.17 - MAJOR PROBLEMS ENCOUNTERED

As in any endeavor, there are probTems and obstacles to be
- overcome, and non-traditional educatioh programs on the who]é.or those
programs which utilize technology are no exception to this rule. The |
-greatest problem encountered by the techno1ogy-involved, sub—popu]atioh
has been the lack of funds for program support. This was reported by
54% of these institutions, and it has appeared to Be'of greaterlconcern
(13%)} to this group than for the overall non-traditiona]rprogram |
population. (See Table 14.) It is interesting to.note that the lack
of funds is of greater concern to the sub-sample utilizing téchno]ogy,
especially when those surveyed responded fhat there appears to be.
relatively little difference between the costs for conducting the
non-traditional programs (Table 12) whether the overall non-traditional
prbgram population or the sub-sample using technology fis considered. ~
It may be possible that greater Tong range planning and preparationlof
programs is necessitated where technology is involved thereby requiring

that funds be assured over longer periods of time. Another possibility
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Table 13. Comparison o7 Primary Program Funding Source

Sub-Sample Ruyle
Utilizing et al
Technology* Sample**
Self-Sustaining Via
Student Fees and Grants 36% B 39%
Institutional
Subsidy ‘ 29 25
Foundation or Other
Qutside Grant 15 14
Other ' ' 16 13
Student Fees and
Institutional Subsidy 2 i
Student Fees and
Outside Grant : i 2

*As derived by author from original ETS survey data. (34)
**From Appendix Table 30 of Ruyle et al study. (3)
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Table 14. Comparison of Problems Encountered by Non-Traditional

Programs and the Sub-Sample Utilizing Technology

‘Lack of Funds

Difficulty in Assess1ng Non-Classroom
Learning

Prob1ems of Budgets Based on FTE Units
Faculty Resistance

Institution's Concern About Academic
Standards

Lack of Approved Exam1nat1on/Assessment
Techniques

Suspicion of Paséing Fad

Accepﬁance of Graduates Into Advanced
Education or Graduate Schools

- Recruitment of Appropriate Faculty
Recruitment of Students

Inadequate Preparation of Students
Lack of Interest Within Institution
Licensing aﬁd Certification
Accreditation

Lack of Interest Among Institution's
Constituency

Employers Concerns About Graduates
Qualifications

Nd'Evident Demand For Such Programs

'ther

Sub-Sample
Utilizing

Technology*

54%

43
40
38

33

25
22

22
21
18
16
14
12
10 -

5
4
4

: Ruyle
et al
Sample**

41

40
25
32

34

19
20

18
13
12
12
21

9
10

12

- 15

¥As derived by author from original ETS survey data. (34)

**From Appendix Table 51 of Ruyle et al study.

(3}
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is that the technology may be considered a Tow priority item in some
situations and is the first item to be cut from the budget in time of
financial exigency. The latter situation is probably less Tikely to
occur in the case of technology-based networks.

Difficulty in assessing the value of non-classroom learning
experiences and budgeting monies based upon the distribution of
full-time equivalent credits have also been major problems. However,
the problem of budgeting on the basis of FTE units appears to be a
greater probiem (15%) for institutions which indicate some technology
utilization. This might be explained by the fact that the‘use of
technology can increase flexibility with regard to instructional
contact time thereby introducing the problem of defining exactly what
is a "unit of instruction." Or, it may also mean that programs using
technology may be less structured.

Faculty resistance was the next most problematic issue, and this
jssue has been slightly more acute (6%) for institutions that invelve
applications of technology than for institutions that have not. Also
for the institutions that employ some form of technology the ability
to recruit appropriate facu]ty (8%) and students (6%) have been of
greater concern than for the overall field of non-traditional study.
_Cohversely, it has appeared as though institutions that have utilized
technological aids in non-traditional programs are somewhat more
certain that there is a tangible need for non-traditional educational
opportunities (11%).

Other problems which have confronted both the technologically-

invoived group and the total non-traditional field have included
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accreditation procedures, insuring academic standards both for the |
student and to others who might wish to evaluate these students, and
other forms of institutional apathy or disinterest.
3.12 PLANS FOR TECHNOLOGY-INVOLVED, NON-TRADITIONAL PROGRAMS
Unfortunate]y, the future plans and activities 6f the majority of
the technology-involved institutions are largely unknown since 60% did
nctrrespond to this question as was also the case for the greater
population {71% nonresponse}. (See Table 15.)
| Of the respondents from the technology-involved, non-traditional
grdup, 12% of the programs were in planning stages, and the pkogram's
non-traditional character as the term, "non-traditional," has been
used by Ruyle et al was yet to be established. Another 10% had
indicated plans to expand the present programs, while only 3% of the
~total Ruy1e~et al bopu1ation had madérany such plans. Many of the
 programs wére simply tdo recent to be able to make any decision of
future implementation of the present programs (8%). In sum, there
does not appear to be enough information to deriﬁe a clear picture of

future plans for these programs examined in the Ruyle et a1-study.



Table 15. "Future Plans for Programs

No Response

Program Initiated 1in
1972-73

Program for 1972-73,
but Probably Not
Non-Traditional By
Ruyle Standards

Plans For Credit by
Examination

Program Coded, but =
Wil Begin in 1972-73

Program in Planning
Stages 1972-73 (May or
May Not Be Non-Traditional
According to Ruyle) :

Plans for Shortened
Degree

Plans for Greater
Expansion of Existing
Program

Plans to Grant Credit
For Non-Course Work

Sub-Sample
Involving
Technology*

60%

12

10

0

Ruyle
et al

Sample*x*

7%

10

*As derived by author from original ETS survey data. (34)
**From Appendix Table 53 of Ruyle et al study. (3)
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4. TECHNOLOGY-BASED NETWORKS: REVIEW
OF AVAILABLE INFORMATION

4.1 INTRODUCTION

In Chapter 3, an analysis was performed of utilization of
technolegy in higher education using data obtained in connection with
the work of the Commission on Nen-Traditional Study (CNTS). In this
and the following two chapters, the emphasis is upon the use of. '
techno]ogy~based networks to 1ink geographically remote locations.
These networks, which have been defined in sections 1.2 and 2.5, form
but one subset of the overall field of non-traditional programs, and
received relatively little emphasis in the CNTS study. Technology-based
networks are singled out for particular attention in this thesis because
of their rather extensive technology utilization.

Chapter 4 includes a review of the literature and contains
descriptive characteristics of the kinds of techno]ogies and the
: cfrcumstances in which these devices are employed. Information is
presented on the cost aspects of the technologies and the manner of
technology utilization in the networks. In this Chapter, heavy
reliance is placed upon published and unpublished print materia15 as
sources of information.

Next, Chapter 5 presents the results of a survey of technolbgy-
based networks conducted by the author. In the survey, particular
- attention is given to the information that was not readily available in
publications or other printed matter. Information sought included
intended and actual student groups receiving instruction via the system,
promoting and inhibiting factors to technology uti1ization‘a$

experienced by the networks, problems faced by the networks, sources



~-60-

of initfal funds and operating costs, and overall predisposition
towards the future use of technology in higher education.

Chapter 6 contains an analysis of the technology-based networks,
based in part upon the material developed in Chapters 4 and 5. The
Appendix contains descriptive information on some twenty-six networks
which was compiled in the course of the research. (See lListing, Table
16.)

4.1.1 Research Methodoiogy

The methodology was comprised of three major elements: 1) a
Titerature search, 2) follow-up correspondence with letters or
telephone calls, and 3) a survey questionnaire which was developed and
distributed several months later. While reviewing the current journals
and other literature, it was often possible to obtain the name of
institutions and individuals directly connected with or knowledgeable
~ about specific networks. At this point it was possible to follow up -
the initial literature review with letters or telephone calls seeking
further information. Telephone conversations often led to the
acquisition of further, useful information by the author. In addition
to the standard literature review and teiephone conVeréatfons, a survey
questionhaire (See Appendix 9.10.) provided additional information not
found in the Titerature or obtained through further follow-up
~activities.

To be sure, the most effective means of compiling a specific
dossier for each network would have been to visit each individual
lodation and, while on location, accumulate the necessary information

by personal interview as well as literature acquisition. This,
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s

Table 16. Typology and Listing of Technoiogy-Based Networks

. Videotape Networks

Colorado State University including programs SURGE, Co-TIE, and
’ other off-campus activities

The lowa State University Videotape Program

Other Videotape Programs

ITFS.Instructional Television Networks

The Stanford Instructional Television Network (SITN)
The University of Southern California Instructional Television
System -
The University-Industry Television for Education (UNITE) of the
University of Minnesota
Case Western Reserve University Instructional Television Network.
' of Dhio .
Other ITFS Instructional Television Systems

Point-to-Point Microwave Television Systems

The A?sociagion for Graduate Education and Research of North Texas
TAGER '

The Indiana Higher Education Telecommunications System

The Oklahoma Higher Education Televised Instruction System

The Michigan [xpanded Resources for Graduate Education of the
University of Michigan : ,

The University of Rhode Island Instructional Television System

The Ohio State University Instructional Television System

The University of Connecticut Television System

The University of California-Davis Instructional Television'
Systen

The University of South Caralina Instructional Television System

Broadcast Television Networks

The T ¥ College of Chicago

The Maryland Center for Public Broadcasting
The Miami Dade Junior College of Florida

The Kentucky Educational Television Network
The State University of Nebraska--Project SUN
Other Broadcast.Television Networks

Other Instructiona} Television Networks

The City University Mutual Benefit Instructional Network of the
' City University of New York (CUMBIN) ' '

Educational Telephone Networks

The University of Wisconsin Educational Telephone Netwofk

The Kansas Statewide Continuing Education Network .

The Virginia Polytechnic Institute Multi-Media System
Electrowriter Networks

The University Extension Network (UNIVEX-Net) of the University

of I1linois
The University of Tennessee Electrowriter Network
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however, was not practical for a variety of reasons, time and cost

being the most noteworthy. Neve-~theless, it is hoped the drawing
together of information concerning the technology-based networks in
the manner employed in this thesis provides a valuable starting point
for future study by individuals and groups concerned with the
application of technology in higher education.
4.1.2 Problems Associated with the Literature Review

While a Titerature review is a valuable starting point for any
research effort, many problems are encountered particularly in an
effort of this kind in which information on programs and costs are
being sought for a sizable number of relatively new activities. First,
there is the possibi]ity that the literature from a source may become
quickly outdated, as well as initially being somewhat out of date.
This is particularly true of articles taken from Journals. Unpublished

printed material obtained from various institutions may also not always..

beréurrent.

Material that.is obtained from specific institutions génera]]y
falls into two categories. Some literature is of g highly factual
natdre designed to assist program administrators in program development
and planning. In the other category, much informafion comes in
brochures aimed at “selling" the instructional services to potential
buyers.

There is also the problem of completeness of the literature which

is often designed for a particular audience, for example, educators in

general, educational administrators or planners, engineering educators

in particular, design and communication engineers, or educational
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technoTbgists. This, in turn, often leaves the researcher who seeks{to
review the literature from a‘broad perspective with unanswered or oq]y
parfia]ly answered questions.

It is hoped that the combination of 1iterature search, telephone
interviews and survey questionnaire will provide a reasonably acédrate
énd up-to-date picture of the technology-based networks. The survey
was complieted towards the end of 1973.

4.2 TECHNOLOGY: AN OVERVIEW
4.2.1 Introduction

‘The choice bf a parficular kind of technology must vary with fhe
part{cu]ar environment in which it is desiréd to develop a technology-
based network. Each technology has certain advantages and
disadvantages intrinsic to that particular technology, whether it is
ITFS television, point-to—boint microwave television, te1evisidn
utilizing telebhone lines, videotape, té]ephone networks or the
electrowriter. Some characteristics and uses will now be described.
4.2.2 Broadcast Television

Broadcast teTeQision of'the‘UHF/VHF variety.is_capabTe of

covering a broad area (50-75 miles radius) and coming directly into

~ the home. For this reason, UHF/VHF television has the potential of

reaching very great numbers of persons. However, because of'ité'
oﬁe-way, méss commuﬁication ofientation, any type of real-time,
instructor-student interaction has not been practical. (36)

High costs have been a major problem when UHF/VHF has been ﬁsed
“in conjunction with college accredited educat1ona1 programming. F1rst,

courses are often produced to be reusable with on]y minor mod1f1cat1on
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but reusabiffty is not enough; relatively high enrollment per course
must also be realized, To help maintain the enrollment level, a given
course may be aired only once a year or once every two years as
Chicago's T V College has done. (37)

There may also be the problem of securing broadcasting hours:
during which a potential student audience could watch the programs.

As the number of courses and programs increase, sufficient broadcast
time to carfy the full schedule may become difficult to obtain.
Martin-Vegue, Jr. et al have pointed out that there have been problems
concerning allocation of channels to serve specific groups versus the
general public, as well as corresponding problems of convenience
associated with fixed-schedule broadcasting. (36)

Because relatively high enrollments per course must be realized
and because greater diversification and specialization will occur
during the junior-senior and graduate years, the first two years of

--Colfééérwhich ié;d to be Tess specialized may be the academic Tevel
when broadcast television can be most successfully employed. From the
networks and systems examined in this thesis, this has appeared to have
been the case to some extent. TV College* has offered only courses
generally taken during the first two years of college, because it
'operates as a component of the community college system of the City
Colleges of Chicago. The'Mary]and Center for Public Broadcasting also
has emphasized-general lower division or freshman-sophomore Tevel

courses. The SUN project of the State University of Nebraska had

*Specific programs and networks referred to in this Chapter are
described in the Appendix,

**It is reported now that upper Tevel courses will also be developed.
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initially planned to offer only the first two years of a total colleqge
curriculum that will lead to. an associate degree.** (38)
-4.2.3 Videotape

Videotape, as p01nted out by Martin-Vegue, Jr. et al and Loomis
et a], has the advantage of being economic in covering a highly
dispersed student pdpulatidn which can not be effectively reached by'
ﬁoint—to—point microwave or ITFS fe1evision systems. For this reason,
a re]étive]y diverse curriculum may be effectively videotaped for
student usage in relatively small sections per course. (36)

Because the courses are videotaped and then delivered to the
various receiving sites, considerable flexibility in scheduling the
videotaped Tectures is created for the period of time that the tapes
are retained at the local sites. Students who have not been able to
attend the regularly scheduled convening'of a8 class can watch the
lecture at some other time. This has been an advantageous s1tuat1on
for any student who has wished to review a lesson or portion of a
lesson. The course instructor also has the opportunity to critically
review personal teaching techniques by watching the recorded 1ecture
(39)

If a videotaped course is to be pfesented in successive‘academic
terms, through arrangements with the television instructor a course's
videotaped series may be retained for later use. Also because the
v1deotapes are de11vered in most instances by courier or the postal
service to the rece1v1ng sites, problems with channel restr1ct1ons or
~ FCC regulations are non-exjstent.

The greatest disadvantage to the utilization of videotape‘has been

the resultant loss of real-time interaction between instructor and
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remote student. Frequently, though, pre-scheduled telephone conferences
partially off-set this drawback. Nevertheless, loss of spontaneity and
informality has been cited. (40)

Compatibility problems may also arise since there is a lack 6f
videotape and related equipment standards. A producer of instructional
programs may use tapes and equipment which are incompatible with a
user's playback equipment. (36) Nevertheless, Martin-Végue, Jr. et al
have noted that videotape has much in its favor, especially where live
instructional television can not be justified. (See section 4.3.10.)
4.2.4 TInstructional Television Fixed Service

ITFS systems have been favored where there have been many classes
with relatively small enrollment per section in a geographically
concentrated area. {41) The broadcasts are normally live and are
therefore conducive to Tive, real-time interaction. This feature has

been among one of ITFS distribution systems strongest "selling points."
Martin-Vegue, Jr. et al have also noted that ITFS.stations may possibly
cost much Tess than a UHF/VHF broadcast television station with fewer
basic limitations, such as channel use time. {36) |

Courses are broadcast at pre-arranged times and the off-campus
students can see, hear, and respond to actual class discourse. When
ITFS distribution has been combined with videotaping of the lectures at
the receiving end, all the advantages and the flexibility of videotape
are accrued albeit at greater expense than for live ITFS program
viewing alone. (42)

ITFS television systems have been restricted access networks as
have been videotape and point-to-point microwave systems. Only'the

member that has been willing to interact cooperatively and purchase the



-67-

service has been allowed to receive the transmission. Morr1s has gone
ohe step further and stated that where industry is concerned, the cost
for the instruction, the capital costs., and the operating costs should
be the responsibility of the industry or organi;ations involved. (43)
This has been the situation in many of the ITFS systems, such as ﬁhose
- of.Stanford, the University of Southern California, and_thé University
of Minnesota, in which industry has carried the main financial burden.
As a result, a new source of income,rinQUstryg has he]pédlcoveruthe
cost of operating and maintaining the-networks by these universities.
Morris, a leading exponent of ITFS systems, a?so'points‘out that the
student from industry often comes with the financial backing‘df his
organization. (43)

4.2.5 Point-To-Point Microwave Television

| Point-to-point microwave systems have been used to servicé
geographic areas that have concentrated groups,'but which span
distances normally larger than an ITFS system has been able to Sefvice.
TAGER of North Texas is an exampie of a system that has utilized a 12
Ghz microwave spine to interconnect distant ITFS aréa coverage systems.
The Oklahoma State H1gher Education Televised Instruction System has |
implemented its microwave link in a similar fashion. (36)

Through point-to-point microwave interconnections, a larger
geographic region can be incorporated into a network with multip?e
origination and reception points via live interactive television, ie.
one-way video with talkback. Also, many of the advantages relevant to
ITFS systems have been realized by more comprehensive microwave

networks,
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4.2.6 Television Distributed by Telephone Company Lines
In the case of te]evisipn systems that depend upon telephone

Tines for transmission, such as CUMBIN in New York, the primary.
advantage has been that telephone lines can surpass the problem of the
New York skyline. Other forms of distribution, like ITFS and microwave
television systems, would have major transmission problems. (44)
Although the benefits of talkback television can be realized in this
manner, the rental costs of the telephone 1ines has been a major
drawback. (44)
4.2.7 Other Telephone-Based Technologies*

| Other telephone-based technologies, such as telephone conferencing
networks or electrowriter systems also have certain basic advantages.
The University of Wisconsin and the Kansas Statewide Continuing
Education programs are primarily dependent on telephone conferencing,
whereas the Universities of I11inois and Tennessee systems are
Bependent upon electrowriter technology. Advantages of such systems
include the ability to utilize existing telephone lines. This feature
has enabled the networks to serve rurally isolated regions where no
pther technology would be economically practical. Utilizing existing
telephone services, in essence, has provided nearly universal access to
a delivery system. Thus it has been possible for many public and
private facilities to serve as classrooms periodically for a short
time. (45) The presence of te]ephone service has also allowed for
frequent dissemination of limited amounts of instruction whenever it

1s convenient, rather than restricting the service to fixed schedule

*CAI networks that depend on telephone transmission lines, such as
PLATO, are not included in this discussion.



-69-

programming which is often an economic necessity of more sophisticated
systems., (46) | |

Unfortunately, telephone-based networks also have major drawbacks.
The total lack Qf visual contact for telephone conférencing and the
narrow, highly limited form of visua1-contact for the electrowriter
_have been major restrictions. For the electrowriter technology, only
the fransmission of information Writteﬁ upon a small surface can be
accomp1ished during actual interaction between the instructor and
class sections. Any other visual materials must be delivered prior to
the class meeting usually by the mail or courier service. This mode
0f transmission may also require the instructor to teach in a manner
that is not accomodating to his natural teaching style. (43) -
- 4.3 COST ASPECTS OF TECHNOLOGY-BASED NETWORKS
4.3.1 Introduction

In the following sections of this Chapter, costlinformétioh
concerning many of-the-techno]ogies of the networks is'preséntedf
The technologies which. are discussed include broadcast teTevfsion,
cabie television, ITFS television, videotape, point—tb—poiﬁt microwave
television, and telephone-based instructional technologies. Much of
the cost information is based upon the work of Martin-Vegue, Jr. et al,
which provides an analysis for technologies which have both 3 vigua]
and audio component. {36) In addition, Morris et al have contributed
substantial information on comparing incremental instructional costs
of technology-based networks to the traditional on-campus costs of
instruction in a study concerning the cost~effecfiveness of.contiﬁuing

engineering studies by television. (47) Furthermore, Morris et al
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demonstrate cost trade-offs of videétape veréus radio frequency (RF)*
technologies in particular geographical settings and for various levels
of programming. The Morris et &1 analysis is conducted using

data from the Colorado State University-SURGE program, the Stanford
Instructional Television Network, and TAGER. This latter analysis
contains information which is particularly relevant to this study.
4.3.2 Broadcast Television

It has been pointed out by Martin-Vegue, Jr. et al in a 1971

“article that UHF/VHF broadcast television systems are relatively high
in cost for both initial capital costs as well as annual operations.
(See Table 17.) Initial capital funding may cost from $250,000 to
upwards of $1,000,000.** Annual funding may range from $120,000-
$400,000 for each channe]Q (36) T V College is reported to have an
annual budget in excess of $800,000 for a two channel operation in the
years since 1966. (37) o 7 S
The capital cost of $10,700,000 cited for the Kentucky Educational
Television Network has covered the entire cost of developing and
constructing a statewide transmission, relay, and receiving system

that has been used to service all levels of education in Kentucky. (48}
Annual operating costs in 1972, were estimated to be between $1,000,000-
$2,000,000. (49) Costs, both of a capital and annual nature, are thus
relatively high.. It should be pointed out that the capital cost and

annual operating cost figures given for the Kentucky Educational

*By radio frequency (RF) technologies, Morris et al is referring to
both ITFS and point-to-point microwave television which are used by
Stanford and TAGER, respectively.

**Costs cited are based upon published estimates in past years and do
not reflect 1974 costs.
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Table 17. System Costs?*

CAPITAL COSTS

ANNUAL OPERATING COSTS

UHF/VHF Broadcast TV
=TV College
-KETN***

ITFS TV

-Stanford
-University of
Southern Catifornia

Microwave TV
~-TAGER
~0HETIS
~-IRETS
-Rhode Island
~Dhip State University

TV Distributed via telephone
compary lines
-CUMBIN
Videotape
=Csu
~IsU
Telephone Networks

Electrowriter Networks

' $250,000->$1,000,000 /per channel**

£10,700,000 total system gonstruction
~ costs  (1668)°

$271,000/per channel-4$535,000/par
4 channel
$625,000 (1969}

~$825,000 {1968-72)

$2,500,000 (1965-67).
$1,700,000 (1970-71

$ 600,000 (1966-68
$ 21,000 {1960-61)
$ 10,000 (1963)

$170,000 (1966-70)

$152,000-$180,000 (1967}
§51,000 (1968-69)

- $120,000->%400,000 /per channe]**

$800,000- $330,000 /per 2 channel
$1,000,000-$2 ,000,000

$42,000/per channel-$92,000/4 channel

$204,000/4 channra] s

$516,000%***

$250,000

$159,000

*Costs should not be treated as 1974 dollars, particularly capital costs.

*Martin-Yegue, Jr. et al,

®*kNot exclusively devoted to higher education and also inc¢ludes point- to-po1nt microwave telev1510n system in
addition to broadcast television network.

wkdMorris et’ a2). (47)

*hpproximate year capital costs were incurred.

-_LL_



-72-

Television Network include funds which are used to finance and oherate
a statewide point-to-point mfcrowave television system in addition to
the broadcast television network. Not enough information was available
to separate the costs for the broadcast television system and the
point-to-point microwave system.

On a larger scale, research conducted by Wagner of the Open
University in Great Britain has provided evidence that has indicated
the Open University in Great Britain can compete with the costs of
traditional higher education in that nation. (50) Whether a somewhat
similar approach to higher education will prove viable in the United
States in view of structural and geographical differences between the
two countries which affect higher education remains to be seen. The
Open University Project of the State of Nebraska (SUN) which is
currently under development is somewhat analogous to the approach used

by the Open University in Great Britain. It is likely that the

knowledge gained from Project SUN which will use broadcast television
and additional instructional support systems, will have a strong
influence on future development of large-scale instructional television
networks.

4.3.3 Cable Television

With regard to cable television, Martin-Vegue, Jr. et al have

.compared the costs of cable television and ITFS assuming thé following
for cable television: 1) the cable system is already in existence, and
2) adequate time and channels for distribution of the programs are
available. On the basis of these assumptions, Martin-Vegue, Jr. et al
point out that the cost at the receiving site for the necessary

equipment plus maintenance for a four classroom receiving facility



-73-

slightly favor cable TV. Considering the receiving equipment, TV |
monitors, time-shared talkback facilities and installation charges, |
the cost for ITFS facilities of approximately $10,750 compare to $9,650
for cable oriented facilities. The main difference is that iTFS
facilities require headend receiving equipment, while the cable
subscfiber or user pays a monthly.fee to receive this servicg. {36)
An analysis by Johnson provides additional information
concerninghcosts and savings to the institution for the instance when
a cable TV channel hés,been made available to a university frdm a
local commercial cable TV system. (51) For Oregon State University,
one of the case studies which comprise the Johnson study, thelgable TV
channel has been utilized extensively, about 40 hours each week in 1971.
Also‘af this time, 1971, some 8,500 studeﬁts, both on and off the campus
were recéiving televised Tecture instruction over the cable TV_channe1.-
By comparing the cost of the salaries for the faculty that would
be needed to provide instruction to these 8,500 students with the
instryctional costs by cable TV, Johnson demonstrates that cab1e
televised instruction costs may represent less than haT% the cost of
‘thé faculty salaries when instructors are used. (See Table 18.)
| However, Johnson points out that the extent to which costs. may be
reduced by gab]e TV usage rather than using instructors is depéndent
upon the foi1owing factors: 1) the maximum class enrollment allowed
in each traditionally 'taught course, and 2) the proportion of the
instructbr's‘work day ﬁpent preparing for and meeting with students
in a conventional class. While the cost of utilizing the cable TV
channel might be Tess than half the costs incurred by using instructors,

the greatest savings by cable TV utilization occur when the class
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Table 18: Estimated Annual Cost Savings Generated By Televised
Instruction, Oregon State University*
(8,500 students total annual enrollment)**

Number of Students Per
Class in Absence of Television

25 50 100
Faculty Salaries Without Television $192,000 $96,000 $48,000
Less Faculty Salaries
with Television $18,000
Television Center - Annual
Operating Expenses 35,000
Amortization of Capital 11,000
64,000 64,000 64,000

Net Savings 2128,000 332,000  $-16,000

*From study by Johnson. (51)

**Minimum enroliment for a cable televised course is 250 students,
while the average for Oregon State University is 350 students.
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enro]]ment of the cable televised course are many times the enro]]ment
‘a11owed in a traditional class

A basic problem with ut111zihg cable TV distribution systems has
appeared to be the relatively limited geographical scope. Most |
comﬁercial cable systems are franchised to cover a given city or
portion of a metropolitan area. However, an inritructional television-
besed educational network may be required to span a much greater
distance than cable systems presently cover in arder to provide
maximum access to the greatest possib1e student audience. | 4
| A problem encountered upon cons1der1ng a ded1cated educatlonal
cab]e TV system rather than p1ggyback1ng on a commerc1a1 system is the
cost of laying the actual cable, Raer has pointed out that the cost for
laying cable above ground may‘vary from $4,500-5%6,500 per mi]e,-whi1e
~ the coét'bf Taying cable underground may range from $8,000-%$100,000
‘per mile depending on the actual circumstances. (52) Thus, the cost
Iof-mere]y 1aying_cab1e may be a major factor concerning implementation
of a dedicated educational cable TV system.
4.3.4 ITFS TV Systems

According to the analysis of Martin-Vegue, Jr. et al,* the‘most
economically viabTe 1afge scale technologically-based educationa?
systems have been either ITFS TV distribution or Videotape networks.
Martin-Vegue, Jr. ‘et al state that ITFS TV distribution systems can

operate at both cap1ta1 and annual operations budgets much smaller

*The authors of this article, "Technical and Economic Factors in
: University Instructional Television Systems," (ref. 36) are actively
involved in marketing ITFS instructional television systems.
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than UHF/VHF broadcast television systems. They state that capital
costs may be as Tow as 15% of those for UHF/VHF, and operating costs
may favor ITFS over broadcast television by as much as 20 to 1.
However, Martin-Vegue, Jr. et al do not explicitly demonstrate how
these particular figures are derived.

Using figures prqvided by Martin-Vegue, Jr. et al, the mid-value
capital cost per channel for broadcast TV is roughly $625,000.
Likewise, the mid-value annual operating costs are calculated td be
about $260,000 per channel. However, T V College costs have indicated
this figure may be nearer the upper limit given by Martin-Vegue, Jr.
et al of $400,000.

Cost figures, also provided by Martin-Vegue, Jr. et al, indicate
that ITFS TV capital costs are $271,000 for a one channel operation
and $535,000 for a four channel operation. {See Appendix 9.8.)
Annual operating costs vary from $42,000 for a one channel operation
to $92,000 for four channels. (See Appendix 9.8.) However,lcapita1
cost information from the Stanford and University of Southern
California ITFS networks, both four channel systems, indicate that
- Martin-Veque, Jr. et al's ITFS figures may be underestimates.

Comparing the mid-value capital cost for a broadcast TV channel
to an ITFS channel indicates that the cost for one channel of ITFS
represents .43 the cost of a broadcast TV channel. However because
the actual range of capital costs for ITFS television overlaps the
Tower half of the capital cost range for broadcast TV, this figure,
.43, may in some instances be higher.

When annual operating costs are compared, a clear advantage is

realized with ITFS TV utilization. A broadcast TV annual operations
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mid-value cost per channel of $260,000 is indicated whereas the ITFS
per channel cost is $42;000.‘ Annual ITFS operating costs_for one .
channel may run aé little as .16 of the annual costs for one channel.
of broadcast television. For a four channel operation ITFS compares‘
éven more favorably with broadcast TV. For examp]e,.the four channe1
costs of operating the Stanford ITFS network is $120,000 which
represents about .12 the cost of a broadcast television operation
assuming the cost for one'channel is four times the cost for a four
channel operation ($260,000 x 4 = $1,040,000). |
4.3.5 Videotape |

Several of the networks mentioned in this thesis héve"uti]izéd
the videotape technology, and the most prominent of these\netwqus is
Colorado State University SURGE program. Baldwin et al bbfnt_out that
this-Videotapelnetwbrk has helped to reduce the;costs per quarter
credit for botb on and off-campus instruction, as well as being highly
productive; First, the‘Colbrado State University investfgatdrs note
that off and on-campus students are charged the regu]ar-resfdentia],
part-time tuition fee of $25 per quarter credit. (53) In‘addition,_ |
only the instructors who teach the qn-campué classes of the University
lare used in videotaping programs for the off—campus sections. In
short, no new facu]ty.are added for the off-campus program. HoWevér,
‘ there have been‘more graduate students employed for incréaSed,
non-instructional activities, such as gradiﬁg assignments. (39J-

According to Baldwin et al: '“For the M. S. TevéT_SURGE
courses which are predominantly in engineering and mathematics, -
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the CSU direct cost of instruction* on campus has been
estimated to be $65 per quarter credit. This figure is
viewed as a conservative estimate for graduate instruction
which averages 16 studerits per course. Any effective,
~non-traditional instructional system would generally be
expected ts compete with $65 per quarter credit if introduced
on-campus.
In Table 19 total costs are presented for the Colorado State
. University SURGE program. The costs were determined by adding the
individual costs of the following items: 1) amortization of
equipment, recording space and tape; 2) operating cost of production,
delivery and program administration; and 3) incremental direct
instructional costs of adding off-campus students to existing classes.
After considering the number of hours and tapes required, the
number of students per section, and sections per course, a cost per
quarter credit hour is found to be $52**, {39) The behavior of the
cost per credit hour (F) is shown in Figure 1 as a function of the
number of students per section {S) using the average number of
sections per course (N) as a parameter. From Figure 1 it can be seen
that as the number of students per section and number of sections
increase, the costs continue to decline until a theoretica} 1imit of
$13 is reached.
Thus, Baldwin et al state the case for productivity of the SURGE
program as follows: |
"However, in view of the‘present'costs it should be noted that

the on-campus instruction in these courses has a direct
instructional cost of $65 per quarter credit for an average

*According to Baldwin et al: "The 'direct cost of instruction'
on-campus in the traditional mode is defined here as the instruction
cost (faculty salaries) divided by the total number of student
quarter credit hours associated with that instruction." (39)

**Appendix 9.9 provides further details.
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Table 19: Total Cost of SURGE Instrdction*

Dollars per Dollars. per

Recording Delivered
Hour Tape
Equipment, Space = '
and Tape . 7.10 o - 0.50
Office of Ed. Media :
Operating Expenses . 25.15%* ’ 3.00
Instructional ‘ :
Operating Expenses : - 1.25+1.30 §
Total $32.25  $4.75+7.30°S

S=students per section

*From Baldwin et al. (39)

L **Based on ability to 6perate at current CSU Tevel of 80 courses/year.
This value becomes about $18.35 for enlarged program of 160 courses/
year. : h " B
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course enrcollment in 1971-72 of 15.6 students. The average
cost of instruction for both on-campus and off-campus
instruction 1is: h

15.6 ($65) + 12.9 (%52)
= 15.6 + 12.9
= $59 per quarter credit.”

Faverage

"Clearly, the program ]owers the,instructional cost from

‘the point of view of the university and also increases

faculty productivity." (39)

Section 4.3.10 presénts a detailed comparison of costs of
videotape versus ITFS systems for differing user popu]ations and
differing levels of programming. | | |
4.3.6 Point-to-Point Microwave Television

For point-to-point microwave systems, the capital costs vary
greatly with the scale of the operation. Small one-hop video with
twb-way audio systems'may cost 1e§s than 10% of the costs for an ITFS
system. The larger scale opérations as in TAGER, the Oklahoma ﬂigher
.Edﬁcation Te]eviéed Instruction System, or the Indiana Higher Education -
- Telecommunications System cases may cost several times the capital
outlay for an iTFS system. However, point-to-point microwéve aiiows
for more directionally specific, distant coverage, especia11y wheh.
used to interconnect points over wide areas such as the previously
mentioned networks {Oklahoma's and TAGER) do.

The capfté] costs for a point-to-point microwave system may be
several times fess than the bost for a statewide educational television
system such as the Kentucky Educational Television Network which
Vincofporates both microwave and broadcast television distribution
within the systém. Howeﬁer, in either case, theJnumber of relay and

reception points in the system greatly affect the costs.
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Point-to-point microwave television applications may be desirable
when the following conditions apply: the number of reception points
is to be restricted or specific locations are to be accessed,‘ta1kback
is-to be utilized, and more extensive distances than are feasib]e‘with
ITFS must be achieved. In addition to possibie cost advantages under
certain conditions, point-to-point microwave may also be more
advantageous than UHF/VHF broadcast television for the previdus1y

cited reasons of Timiting access by non-paying users and utilizing |

“talkback.

4.3.7 Telephone-Based Technologies

Where television distributed by telephone company lines is
concerned as in CUMBIN's case, the capital costs are reasonably lower
($170,000)_than the other television and videotape-based technologies,
but the annual costs of operation (for CUMBIN approximately $250,000 in
1973-74) are far in excess of those indicated by ITFS or videotape
networks.

Other technologies, not mentioned by Martin-Vegque, Jr. et al,
such as the electrowriter and the telephone conference hook-up are less
capital intensive, and also Tess costly operationwise than TV systems.
Kriegel has pointed out that for electrowriter set ups, the first
link between origination and reception locations will cost about $6,000
for a total investment. For each additional receiving location an
investment of $3,000 is then needed. To this investment are the costs
incurred for rental and use of the interconnecting telephecne 11nes.
This rental cost is a recurring cost, and it varies so that any single

cost figure would only be accurate in specific instances. (33)
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Kriegel alsc has pointed out that the cost of a telephone
conferencing network is less“than the cost of telephone Tine rentaT for
é similar electrowriter network simply because'the-e]ectrowriter_muSt

rufilize two lines for video and audic transmission. The e]ectroﬁriter
and telephone conferéncing networks are most practical for sparse, Tow
density use where funds are relatively less than those requirad for the
more sophisticated technologies. (33) |
4.3.8 Talkback
-According to Martin-Veque, Jr. et al, there have been three

‘primary methods of developing talkback capabilities, ie. the cdpabf]ity
for real-time interaction between the separated class sections of a
course. These methods are telephone, standard microwave facilities,
and the ITFS audio-allocated spectrum. Costwise, Martin-Vegue, Jr. et
al have estimated that for a ten year period servicing 27 different
Tocations, ITFS response costs .49 the cost of leasing té]ephone Tines
for four channels. This factor, .49, becomés smaller if a time-shared
talkback transmitter is used to serve the four channels rather than
having each channel with its separate response capabilities. The
comparison has been made with regard to telephone lines considered to
be the necessary minimum to preserve voice quality by Stanford
University. The actual dollar cost for utilizing telephone lines for
‘this same ten year interval are approximately $1,050,000, while ITFS
‘audio response costs are approximately $530,000; The latter falls to

: $170,000 when a time-shared talkback transmitter is used, (36)

4.3.9 Cost-Effectiveness of Technology-Based Networks

Morris et al in their study concerning'instructiona1 té1eﬁision—

networks for continuing engineering education provide much information
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concerning the cost-effectiveness of three technology-based networks.
These networks are the Co]orqdo State University SURGE program,.the
Stanford Instructional Television Network, and TAGER. (47) In their
analysis of the cost-effectiveness of these three systems, Morris et
al comparé the on-campus instruction costs per student-contact-hour to
the TV instructional costs per student-contact-hour of the network.
The instructional cost per student-contact-hour is defined by Morris
et al as the Instruction Cost Index (ICI) and is determined for both
the on-campus case and the network case. It is the comparison of
these indices for the on-campus situation and the network which then
are used to characterize the cost-effectiveness of the network. In
addition, only the incremental cost of instruction is used to determine
the cost of instruction for the network, ie. faculty salaries are wholly
allocated to on-campus costs rather than distributing the instructional
cost between the network and institution on the basis of number of
off-campus students and on-campus students. (47) .

From the results of their study, Morris et al indicate that
1) CSU-SURGE instructional costs per student-contact-hour are not more
than 64% of the on-campus cost of graduate instruction, 2) SITN costs
of instruction are 50% of the on-campus instruction costs per student-
contact-hour, and 3} TAGER instructional costs compare favorably with
on-campus costs. Thus, it is concluded that these networks are
cost-effective. (47) -

Morris et al, however, have cautioned that in order to maximize
the income from instructional TV network programming, fee

considerations must be taken into account for special participants.
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Morris et al make. this point with particular regard to the Stanford
system by the following statement:

"Many organizations are participating primarily because
of the auditor, NRQ {non-registered option) and ACE {Association -
for Continuing Education)* related features of the ITV system.
If these features did not exist, a significantly different
(financial) picture would be apparent. For example, of the
4,199 student course registrations in 1972-1973, only 562 or
13% are matriculated Stanford students. One can conclude .
therefore that the Stanford School of Engineering ITV Network
is economically viable as a direct result of the totality of
its educational services to industry, not just those related
to degree seeking students." (47) '

4.3.10 Cost Comparison of Radio Frequency Delivery versus Yideotape
Delivery : :

Morris et al point out that netwbrks based on either the
videotape, ITFS TV, or point-to-point microwave technologies havé
many similar costs in common such as classroom facilities. .Hoﬁéver,
it is the costs of delivering the instruction that shou1d-mdst concefn
the finstitution.** The delivery costs of instruction have in the
CSU-SURGE, SITN, and TAGER cases been shown to be dependent upon
factors such as the geographical distribution and number of :
| pafticfpants. It is these factors which may influence the choice to
utilize either Radio Frequency (RF) deiivery or vidgotébe de]iyery.

| To demonstrate the effects of geographicaldisfribution,and thé
number of participénts on the choice of technology, Morris et al use

actual information from these three networks in hypothetical situations

*See Stanford Instructional Television Network (section 9.2.1) for
further details concerning the NRO and ACE features of the system.
Words and phrases in parentheses have been inserted by the author.

**In these' cases, the receiving sites for these three networks are
business and industrial locations that provide for their individual
receiving facilities. :
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to do the following: 1) compare the cost of Stanford's present RF
‘de11very system to one us1ng videotape delivery to serve Stanford
participants with the same level of programming, 2) compare the cost
of TAGER's present RF delivery system to one using videotape delivery,
3) compare the cost to Stanford for using RF delivery rather than
videotape delivery when the large geographical distribution of fhe
TAGER system exists, and 4) finally, compare the cost of RF delivery
to RF delivery at half the present Stanford programming level for only
one off-campus section Per course. In cases 1) through 3), certain
cost aspects of videotape delivery are based upon the results of ‘the
analysis of Colorado State University's SURGE program, such as the
cost per delivered videotape. Also in Morris et al's hypothetical
transformation from RF delivery to videotape delivery, it is assumed
~that the number of receiving locations per course is the same as that
found for CSU-SURGE in cases 1) through 3). (47)

Stanford is an example of an RF deTivery system that serves a
concentrated geographical area, while TAGER is a case of RF delivery
that is used to serve a more widely distributed clientele. Although
CSU-SURGE was not directly examined, SURGE data was needed in order
for Morris et al to transform the RF-oriented networks to the
hypothetical videotape networks, and this data would be characteristic
of a large scale, videotape network serving a statewide audience.

For case 1), presented above, Morris et al determine Stanford's
cost of using RF delivery to be .29 the cost of videotape delivery.

In other words, it costs Stanford $44,820 annually to use RF delivery
to distribute 200 courses {6,000 hours of broadcasting) to 30 participa-

ting companies whereas videotape delivery would cost $155,641. For case
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2}, TAGEﬁ's cost for using RF delivery is 1.27 times the cost of - the
videotape delivery. Or, it costs TAGER $236,414 ta use RF dé]ivéry
rather than $186,769 to use videotape. Fof the case of 3}, Stanford's
cost of using RF delivery to provide 1nstruction_to the 30 companiés
participating in SITN, but spread over the area which TAGER sérvices
would be 1.53 times the cost of videotape deTiveny. Dollarwise, it
would cost Stanford $1,740,000 to use RF when videotape delivery WOuld
cost: only $1,738,000. For the case of 4), Morris et al indicate that -
if Sxanford was broadcasting 100 coursés (3,000 hours) each year
rather than 200 courses (6,000 hoﬁrs) and there was on1y‘oné dff#cambus
section per course, the RFidelivery costs would be 1.66 gréatér‘than.:
the cost of videotépe.' | )
" As Morris et al pbfnt out, cases 1) and 2) demonﬁtrafé;RF
deTivery is more feasible Qhen a concentrated area is to be seryed
(< 40 mile radius). - Case 3) points out that distances ranging beyond
a 40 mile radius and reaching aboﬁt 44 classrooms dramaticaily chanj§ 
‘the'choice of either RF delivery or videotape delivery. For cése 4),'
Morris et af‘demonstrate that if the initial 1eve1lof7progfammﬁng and
- number of participants are not adequately evaluated, the incorrect
choice of RF delivery or videotape delivery can be cost]y'to the
" nétwork. (47) |
tape del ivery Systam and an rb adticony moice,betueen a video-
comparing only costs of-delivery and ignoring on-campus or
off-campus' classrooms costs.... If the number of participating
organizations is small or if the number is large but is widely
dispersed geographically, the choice will tend towards video-
tape. Conversely, if the number of organizations is Targe and -

- within potential line of sight of a broadcast system, the choice
will tend towards an rf system." (47)
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To this Morris et al also suggest that each individual situation 1in

which a technology-based network is a possibility is unique and that

the particular circumstances require carefyl analysis. (47)
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5.  TECHNOLOGY-BASED NETWORKS: SURVEY RESULTS
1 : ' ’

5.1 INTRODUCTION 7

From the 1ist of technology-based networks presented in Chapter
4, a survey questionnaire was deve]opéd and sent by the author io |
27 networks.* Some 20 networks responded. Initially, telephone
contact was established with the majority of participants who were
sqbsequent]y mailed the questionnaire, "Survey of the Role of Technoloagy
in Higher Education,” several months 1atef. Appendix 9.10 contains
a copy of the questignnaire, which employed an open-ended format. In
general, the sample was representative of the various types of nétwcrks.
(See‘FigurélZI. No network on the basis of kind of techno]qu utilized |
was ovérrepresented by more than iO%. Unforfunately no respohdehté
1émp]oyiﬁg é]ectrowriter technology replied to'the questionnaire. _

~ The purpose of the questionnaire was to obtain 1nformatioﬁ, from ,

the yieﬁpoint of those responsible for or involved in techno1ogy?based
networks, concerning the presént and future role of techno]ogy-in-
Vhigher éduéation..- | |

Questions were asked concerning the kinds of student users
:initia11y intended to be served and the kinds of usérs actua11y,served ‘
E by the netwo}ks. In addition; the respchdents were questfoned:concerning

the extent to which these students were receptive to instruction via

*Only 27 questionnaires were distributed although a few more "
networks are briefly identified in the Appendix, Of the 20
respondents, two are not included in the list of Table 16 or~

the Appendix. One of these networks was discontinued, and the
second was not yet at the stage of development that the literature
had indicated. . ‘
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telecommunications. The sample was also asked_about addit%ona]
1n£erest by groups that might want to receive instruction via their
network. Other questions posad concerned conditions needed to
efféctive]y use telecommunications.for instructional purposes ana
opiﬁions about the future impact of technology in higher education.
The sample population was also asked to briefly discuss the status.
quo of their network with regard to stability, expansion or'contraction
and their willingness to enter into a more extensive te1eéommbﬁica—
tions network é]ong,with tﬁe reasoning for this position, FinaT}y,
informatioﬁ concérning costs and sources of funds for the development .
and operations of the networks was algo sought.

The'respondents held various positions within.the networké,
varying‘from directors to instructors. System directors or direﬁtors
of divisions through which the networks operated represented the .
Targest group (60%). Deans of colleges or divisions (15%), professors
(15%), coordinators'of programming (10%), and a departmental
chqirman_(S%) comprised thé remainder of the respondents. Some of
these fespdndents served in a dual role, for example as both a
professor and a director.

5.2 INITIAL DATE OF NETWORK OPERATIONS
| In response to the questgon, "In what year did your'sysﬁem becéme
fully operational (technica11y)?," the samp1é indicated that of the
twenty netwofks, 75% have been. operating less than a decade, and |
slightly more than 30% have bécome functional since 1970.
On the average, the systems were propqsed s1igﬁt1y more than

two years before the networks became operational. Most responses
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indicated that it was less than a year after the system beéame fully
operational that fully accredited college level courses were taught
over the systen.
5.3 INTENDED AND ACTUAL STUDENT GROUPS SERVED

In response to the question, "Which groups was your system

intended to serve when the system was under development?,"* professional

persons (90%) and part-time graduate students (75%) were the most
frequently cited categories. To a lesser extent, full-time and
part-time undergraduates, full-time graduates, semi-skilled workers,
and the general population were target groups for the instructional
networks. (See Table 20.) When queried about specific occupations,
the engineering profession was singled out as the most significant
target group with business and teaching occupations next in order.
None of these specific categories is a clear-cut majority (> 50%),
however.

Responding to "Which groups have turned out to be the principal
users of your system generally?," the same pattern that was apparent
for the intended student users held for the principal students actually
served by the network. "Professional persons" (75%) and “part-time
graduates" (60%) were the outstanding categories followed by full-time
and part-time undergraduates, full-time graduate students, semi-skilled
workers, and others. (See Table 20.) Likewise, the engineering
occupation, followed by business and teaching were the specific

professions most often cited.

*For brevity, many of the guestions have been paraphrased.
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Table 20: Intended and Actual Student Grbups Served in Survey
of Technology-Based Networks*

Intended - - Actual

Full~Time Undergraduate Students 35% ‘ 35%
Part-Time Undergraduate Students C 35 : 20
Full-Time Graduate Students 25 20
Part-Time Graduate Students 75 - - b0
Professional Persons 90 75
Semi-Skilled Persons 25 _ 20
General Population - , 20 15
No Group in Particular ' 0 5
Others 25 . .28

Specific Categories Intended . Actual

scientists 20% 10%
engineers 45 40
business 20 ' - 25
nursing . ' . 5 : 10
medicine _ ' 5. _ 15
teachers ' 15 . 25
vocat1on/techn1ca1 or1ented persons 10 . ]
Taw 5 5

kindergarten through senior ‘high , '

school students 5 5
prison in-mates 5 - 5
housewives 5 5
handicapped persons 5 5
governmental groups 0 5
technicians 0 5
secretaries 5 5
. religious groups 0 5
adult groups 0 10

*Per cent figures refer to the number of institutions in the samp]e
indicating the particular category
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5.4 ADDITIONAL STUDENT GROUP INTEREST IN INSTRUCTION

To the question, "Have any student groups other than those now
served or expected to be served shown any interest in receiving
instruction by yoﬁr system?," 40% of the sample responded that
additional interest had shown, 35% of the sample indicated that no
additional outside intevest had been shown, while 25% did not know
or fespond to this question.

From the 40% indicating additional interest, half noted that
the groups expressing this interest had the same orientation as the
present clientele. For example, more business or engineering grgan-
izations were interested in having an opportunity to receive courses,
in addition to the present groups served. The other half which noted
~interest and which had an orientation that was not presently being
§erved were of a continuing education nature. Although these latter ‘
respondents considered fhese additional groups different from their
present clientele, many of the other respondents had been serving
just such persons; businessmen, teachers, employees of state agencies,
housewives, pTus gifted high school students and medical students.

To the inquiry concerning "encountering any potential studeﬁt
group that was unreceptive or uninterested in the idea of receiving
instruction via the system," some 65% of the sample responded that
only a receptive clientele had been the recipient of instructional
sefvices. 0f the 25% that did indicate encountering a honresponsive
group, specific mention of these groups included traditional on-campus
students or students with easy access to the traditional campus. Also
mentioned were students attending a private university or generaily

anti-technology oriented students, plus one professional group of sales
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clerks that was not responsive to a prepared education series. 0n1y'
10% did not réspond to this qqestion. |
5.5 NECESSARY CONDITIONS.FOR THE EFFECTIVE USE OF TECHNOLOGY
Responding to the question, "What conditions do you‘fee] have to
éxist for telecommunications to be beneficial for providing |
instruction?," the two most noted conditions were an-overall positive
attitude on the part of all parties involved (70%) and a clear néed for
the services which a te]ecommunicafions system could best perform (35%).
Positive attitudes, motivation,'and a willingness to cooperate on the
part of facu?ty, policymakers, administrators, and students were
considered to be beneficial for effecfive utilization éf telecommuni -
cation systems.
Other conditions cited less frequently included procurement and
use of a system that is relatively free frdmlmajor difficulties. This
‘a1so included understandfng the limitations of the technology itself,
ahdldevelpping and utilizing the neceésary support systems, of which
interaction or response capabilities were mentioned. Also, the need
for quality materials with adequate mechanisms for program development
such as released time and tenure opportunities for faculty involved
with teaching via technology were considered necessary. In addition
responses included the need for a healthy financial atmosphere,
1]eadership, and demonﬁtrations which prove the feasibi]ity of technology -
as a viable medium for instructional purposes. ' '
Conversely, in answer to the gquestion; "Under what éircumstances
do you feel that telecommunications media are not beneficial jn.pro_
viding fnstrUction?,“ the respondents (50%) considered the 1mproper.usé

of telecommunications as the most adverse factor.
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With respect to this issue, il was pointed out that lack of adequate
planning, coordination, and implementation of the network would result
in 1e§s effective instructional services. In addition using technologi-
cal delivery when it was not necessary often resulted in poor attitudes
by the students to using it. Cited in this question were the lack of
adequate support systems, irrelevant content or an unsuitable method
of presentation of the broadcasts resulting in less effective use of
technolfogy. Other pertinent factors were poor viewing conditions,
unjustifiable expectations from a given application of technology,
lack of committment on the part of the parties involved, and a lack of
quality materials.
5.6 CONSIDERATION OF LARGER REGIONAL OR NATIONAL‘NETMORKING

To an inquiry concerning "possibilities of the‘techno]ogy—based
networks becoming involved in a more extensive regional or national
resource sharing network," the majority of the sample {55%) looked
_favorably upon considering possible participation in a larger regional
or national network. Only 15% of the sample was not willing to
consider greater network participation. In these particular instances,
reasons cited were the lack of need and the fact that in one instance
the present network was being discontiﬁue&. Another 207 were not
willing to indicate one way or the other. The primary reasons for
uncertainty in participating in a larger network included the need to
show the benefits of such an arrangement for the participants, to
demonstrate that the quality of instruction could be maintained, and
finally, to insure that the salient features of the present system would

not be lost. Only 10% did not respond to this question.
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Concerning the advantages or disadvantages of more extensive
network involvement many possible advantageé were cited. These
included the ability to diversify present offerings (35%), better use
of resources (35%}), and possibie cost savings {20%). Mith regard'to
diversification; broader courses of study could be more easilyri
offered with better programming‘and higher quality products.
Possibilities for more diverse learning options were a]sp considered
as an adVantage-that ﬁight be derived from a larger, regional or
natidna] network.

iPossib]e utilization through cooperation and sharing‘of.other1
network members’ strong points and expertise were mentioned in
conjunction with overall better use of resources. Through such
cooperation more students might be served at less expense and with
possibly bettgr distr{bution of educational sefvices. Use -of a larger
- hetwork distributjon.system was also considered'a source of.energ}
savings (primarily gasoIfne).

_The greatest drawback seen td participation in a largérlnetwork
was the possibility of the loss of cdntro] (35%) of such aspect#_as
scheduling of courses, quality of courses, and the caliber of |
instructors. General problems concerned with.loss of flexibility and
complexities of administration were also cited as disadvantages resulting.
from greater networking than was presently implemented. Other drawbacks,
less often cited, inéluded pdssib]e cost barriers of interconnection,
working out acceptable tuition rates amoﬁg tﬁe participants, and other
accounting matters, and transmission or broadcast Timitations and time
delays in dissemination and retrieval of materials distkibuted ﬁhroughf

oﬁt‘fhe syétem,
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5.7 COST FACTORS AND SYSTEM FUNDING

In answer to the question, "Have system costs been a constraining
factor or have you been relatively free to develop the system as it
was envisioned?," 50% of the sample indicated cost limitations in the
development of their particular system, while only 20% indicated
relative freedom from cost constraints in the implementation of their
network.

When questioned concerning "the percentage of total aid received
for initial development by several sources (federal government, injhouse
funds, etc.)," the greatest percentage of developmental monies were
stated to come from in-house funds (39%), when averaged over the twenty .
systems that responded. (See Table 21.) Funds from "other" sources,
of which business and industry comprised a sizable component, financed
22% of the initial costs. The state government and private gifts were
responsible for providing 17% and 14% of the funds, respectively, while
the federal government and private foundations provided very Tittle
support.

A majority of the twenty systems surveyed (11 networks) indicated
that some in-house funds were received for initial development. Of
these eleven networks, seven cited in-house funds as the primary
source of support with the range varying from 10% to 100% of total
funding and averaging about 74%. Whereas some federal government
grants were indicated as a source of initial financing by six systems,
& number second only to in-house funds, no system received more than
33% of its total funds from federal grants. The average funding for
these six systems indicating some federal support was about 20% of

total funds.
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TABLE 21. Relative Levels of Funding for Initial
‘ Development .and Operation of
Technology-Based Networks

% of Total

S Initial Development . ‘ % of Total
Source ' . : Funds** : Operating Funds***
Federal Govt.
Grant . 7 2
State CGovt. : L : '
Grant 17 . _ 18 -
Private Foundation
Grant o 2 0
~ In-House Funds 39 | 3%
Private Endowment ' ‘ : S
~ or Gift - © 14 _ | 2
‘Student Fees* i - '; B , 1@
Other o - 22 L _ 23
TOTAL 101 100

*Student fees not applicable as a source of initial develohment funds.
**Derived on the basis,of-deusab1e responses.

***Derived on the basis of .16 usable responses.
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Four networks have received support from private endowments or
gifts for initial start-up, of which half indicated this was a
primary source of funding. For these four networks, the range of
financing from private endowments or gifts varied from 33% to 90% of
total funding, and averaged 63%.

Private foundation grants, state government, and other sources
{business, industry, etc.) were each cited by not more than four
systems as having provided support. However, when funding was made
available from these sources, in several instances the amount was
sizable.

Responding to "What percentage of your total aid helps to provide
~ for the present operation of your system?," the greatest source of
funds came from within the institution (36%2). The second greatest
source of total operating funds came from the "other" category {23%).
of which corporate and industrial monies, again, provided a sizable
portion. Student fees and state government. grants on the avefage‘

provided 19% and 18%, respectively, of the total annual costs of
| operation.

For the support of network operation, in-house funds and student
fees were cited most frequently as sources of monies. Some eleven
networks indicated using in-house funds, and over half of these systems
indicated this money was the primary source of support. The range of
support varied from 30% to 100% averaging 79% for all systems using
in-house funds. |

While six systems in the sample indicated using student fees as
a source of support for operational costs, only two considered this

a primary source of funds. The range of funding, however, for all
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six.systems using étudent fees to‘finance operation varied frdm 25% '
-.to 100%. '
"Four or fewer networks indicated receiving funds from each of -

‘the following individual categorieé: the federal government, the
state government, private foundations, private gifts, or "others".

| With regard to the "cost-effectiveness of their system," 60% of
the respondents considered thefr system to be cost-effective. Héwever,
the criteria upon whigh this response was made did not necessarily
involve éctua1 dollar criteria. While a variety of reasons were stated,
the most prominenf criteria cited for cost-effectiveness was the
qué1itative one of providing a valuable educational service. Of the’
twelve networks, 25% used this criteria. Other reasons cited by
'1nd1§idua1 networks 1n¢1uded; the income-froﬁ the system progréms was |
Ugreater than the costs of providing thé service; low costs; the
programs were self-sustaﬁning on tuition fees; and the continued
purchase of the seryice by the recipient. The remainder of fhe‘
sémp]e (40%) was equally divided over whether their particular ihstancé
was not cost-effective or simply that the situation was not known.
5.8 GROWTH ORIENTATION |

In response to the question, “Do you feel your system will continue ’

to grow, or has reached stability, or perhaps will be reducing itsi
‘scope presently or in the near future?," the majority of the sample

(65%) indicated that expansion was in their plans. Growth,-in‘tﬁis
~instance, referred to an increase in the number of students serﬁed
~and/or an increase 1in ‘the number of locations reached. From fhe .

‘remainder of the response; 20% of the systems were stable with respect
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to growth and service, while only one of the twenty systems (5%)
indicatedlany cutback.

The changes as a result of growth that were occurring involved
a more diversified means of reaching many of the kinds of students
presently served. For example, there were instances of employing
industrially-located, regional classrooms (USC), incorporating more
institutions into the system (TAGER, IHETS, CUMBIN), including more
services such as computer information and instruction, plus library
materials (T V College). These kinds of changes as a result of
expansion were indicated by about 25% of the sample. To a Tesser
extent, an increase in the number of locations, and the reachiné of
different or more of the same clientele were indicated as factors df
change.

In response to the question, "If growth is anticipated, what
kinds of audiences do you plan to reach?," some 75% of the sample
planned to reach the same kind of student audience that was presently
being served. These were primarily engineers, workers in industry,
‘busfnessmen, medically-oriented groups, and traditional students. For
the 40%, which indicated probable future service to different groups,
the areas of business, state agencies, industrial and supervisory
personnel, high school teachers, adult and continuing education
students, home Tearners, and exceptional high school students were
cited. These groups appear to belong to the continuing education group
of Tearners, and while many networks are servicing these kinds of
students, others are beginning to do so. In general, these Tearners
have not been of traditional college age, nor have these individuals

had traditional daytime access to the conventional campus.
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5.9 FUTURE IMPACT.OF TECHNOLOGY ON HIGHER EDUCATION

In response to the qyesqion, "Do you believe the utiTizatioh of
technology will have a major impact in higher educatfon for providing
instruction off—campus or between campuses in the future?," the
mqjority.of'respondents (75%) did beTieve_that te]ecommunicafions would
have a major impact on higher education. The reasons cited jhc]uded_
the tightening budgets for tréditiona] higher education and the growing
importance of educational opportunities that are not obtained in the
convent1ona] ways '

Responding to "What major 1nf1uenc1ng factorJ would Qromote more
w1de5pread future technology usage?," foremost ment1oned was the need
for adequate funding (50%), followed by more positive faculty and
administrative attitudes‘towards committment, receptivity, aﬁd under-
'standing, and finally thg need for better Hardware and software and its
proper utilization (35%). Many of these same préblems were mentioned
in conjunction with the syb- samp]e utilizing technology in non- trad1t1ona]
h1gher education from the Ruyle et al study.

In answer to "What major inf]uéncing factors would inhibit4hore
w1despread future techno]ogy usage?," 55% of the responuents ment1oned
- Tack of financial support, 35% ment1oned unfavorab?e facu?ty att1tudes,
and " 30% imerntioned inadequate 1nstruct10na1 programming. Poor adminis-
trat1ve attitudes and general rejection of techno]ogy were a]so cited

;as 1nh1b1t1ng factors.
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6. ANALYSIS: TECHNOLOGY-BASED NETWORKS

6.1 INTRODUCTION

In this Chapter several aspects of technology-based networks are
analyzed. The rationale for networks based upon increased educational
opportunities for students, sharing of resources, etc. is presented.
Other characteristics of the networks are examined inciuding the kinds
of students served, institutional relationships, instructional
characteristics, and cost aspects. The analysis is based upon the
results of the survey of the networks presented in Chapter 5 as well as
published and unpublished literature developed in Chapter 4 and the
Ahpendix. This Chapter concludes with a comparative analysis of
techno1ogy-based networks vis-a-vis the technology utilization in
Ruyle et al's study of non-traditional opportunities and programs.
Selected results based upon raw data from the Ruyle et al study
performed in conjunction with the work of the Commission on Non-
Traditional Study (CNTS) were presented in Chapter 3.
6.2 TECHNOLOGY-BASED NETWORKS: RATIONALE
6.2.1 Benefits to Industry |

Industry has been one group that has gained significant benefits
from the increased access to higher education. Engineers and business
personnel have been able to pursue graduate degrees because the networks
have been able to overcome several obstacles. The time required for
commuting to and from campus has largely been eliminated for either the
student or instructor. As a result, problems such as excessive time off
the job, travel fatigue, and energy consumption in transportation can be

minimized. (54, 55)
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Througﬁ networking, the actual geeraphica] separation of Tecation
of learning and origin of instruction have become less of a hurdle.
' Eor example, ria SURGE,-C01orado State University involves industry
-throughout the‘etate of Colorado. The MERGE television system of the
, Uﬁiversity of Michigan has provided an educational service to the
Detroit area where 60% of the state's engineers are situated, but
which is over 40 miles from the origin of instruction at Ann Arbor.*
6.2.2 Benefits to Other Professions and Students

Not on1y have indistry, business, and other orgahizations
benefited but also many other groups. VOther professionals, like
in—eervice teachers, have been able to pursue graduate studies or
receive certification via instructional technology, while remaining
on the job. For example, the videotapeenetwork of Co]orado Stafe
University, Bradley's iTFS system, Rhode Island's point- to'point
microwave television, and the Kentucky Educational Television Network
 have offered courses for members of the teach1ng profess1on

Handicapped, sick, or confined persons have also benefited throdgh
college Tevel work delivered primarily by a technology-based netWork;
The Indiana Higher Education Telecommunications System and T:Vrce11ege
of Chicago have served prison in-mates. T V College has a1so served
.the confined home‘1earner Many hospital personne] have also had the
0pportun1ty to receive 1nstruct1ona1 programs via technology as in the

case of ‘the Un1vers1ty of Wisconsin Telephone system.

*Spec1f1c programs and networks referred to in th1s Chapter are
descr1bed in the Appendix. : '
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Technology has aided community college students in successfully
making the transition into four year colleges and universities and
graduat1ng on schedule rather than being de]ayed because many
necessary prerequisite courses could not be easily taught at the two
year institutional level. The CO-TIE program 1sda case in point for
students who take engineering courses, usually only available at four
year institutions, while still at community colieges. The University
of Southern Californiafs ITFS system and Project HI-TIE of Colorado
State University have provided a means whereby many high school
students could begin college much sooner than otherwise possible.
6.2.3 Resource Sharing

Many students presently in the "mainstream” of higher educafion
havé henefited from courses transmitted by technology-oriented
networks. TAGER of North Texas, the Indiana Higher Education
Telecommunications System, T V College, the Maryland Center for Public
Broadcasting, and the University of Connecticut have made the
educational resources and instructors at one location available to
many institutions or Campuses in their region. T YV Col}ege and the
Maryland Center for Public Broadcasting have primarily done so at the

freshman and sophomore levels.

This sharing of resources such as faculty time and expertise has
demonstrated a potential capability for inter-institutional cooperation
whereby the student has the opportunity to choose from a broader
- variety of courses and curricula. This has been nowhere as apparent
as in industry. Many industrial locations in San Francisco and Los

Angeles in California, Colorado, Fort Worth and Dallas in Texas now
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‘are able to share in the instruction carried on at college campuses
in their respective cities.f.UntiI recently, those campuses had been
the only instructional sites.

Some evidence also indicates that using educational resources to
reach many distant and dispersed groups enables the institutions‘
involved to 1n¢reasertheir educational productivity, foflexamp]e, by
increasing ehfo11ments. In some casés, the instructor can handlé the
additional remote students with few problems or lTittle extra aid; In
other instances, the addition of remote students has created adequate
enrollment for a course that otherwise could not have been justified,
or ﬁight have been presented fn smaller sections using more personnel.

In addition, the full utilization of the resources or sérvfces
of the network can contribute to its successful financial operaﬁion(
~ One of the‘ITV systéms'in the Morris et a1-study'wa5'cited as
recoﬁering the incrémehtal cost of instruction via the network
serviceé to the participants. Several reasons were cited for this

: favorable situation; One major reason involved using all channels,
'8 hours each day, five days a week during the academic year qus

- summer progfamming also for.prov%ding instruction to the
partfcipants. Another reason was the inclusion of no£'0n1y college
accredited programming but other non-accredited programming that was

appealing to the industrial participants.‘ It was also this
non-accredited participant option which also attracted many
participants which greatly contributed to the favorable financial

status of the system. (47)
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6.2.4 Creating Off-Campus Learning Sites

Through the outreach of the various networks, many sites and
locations have become centers of learning. Industrial classrooms and
conferencé rooms have served as congregation points where students
may participafe in courses. Regional classrooms, in the case of the
University of Southern California Instructional Television System or
the learning centers of Chicago's T V College brovide educational
settings. Locations such as state agencies, high schools, court
houses, penal institutions, hospitals, libraries, and the home may
also serve as learning sites in addition to the traditional campuses
of two and four year institutions.

Under certain conditions, these technology-based networks cdn be
expanded with relatively Tittle difficulty by taking advantage of
existing buildings. When the proposed point of reception is already
situated within the range or line of sight of instructional television
broadcasts, then only the receiving hardware need be installed. (55)
6.3 STUDENTS SERVED BY TECHNOLOGY~BASED NETWORKS

From sections 5.3 and 5.4, it becomes evident that professional

persons are the largest student group served by the technology-based
networks-surveyed in this investigation. These professional persons
in large part are from the business and industrial community. The
engineering profession is most heavily represented. Many part-time
graduate students are engineers in business and industry. The next
most frequently cited professions are business and teaching.

What might be characteristic of these students is their need to
have access to the most up-to-date information and skills. For many

of these professionals and skilled workers, their occupational fields
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are rapidly changing and advancing. As a result, there is a constant
need to renew skills, understanding, and knowledge. Thus, if
instruction via the extended instructional networks is the most
convenient and quickest route to acquiring needed information, it is
utilized. Since the instruction can come to the learner, it need'not
greatly obstruct the student;s working day. Evidence also indicates
‘that other would-be-1earners not now served are interested in
instructional delivery via instructional networks. These 1earner$
tend to fall into fhe same professional and formal cbntinuing education
categories as those now served.

6.4  INTEREST IN RESOURCE SHARING AND EXPANDED NETWORKING

Many of the respondents froh the technology-based network sémp1e
were in favor of possible participation in a more extensive netwﬁrk.
(See sgction.5.6.) Possible cost savings, better use of educational
resources, and opportunities to diversify course offerings via more
extensive networking were cited as possible advantages.

Networking has ofteﬁ made it possible to have 1argerenough class
enro]1mentslso that it is possible to justify offer5n§ certain éourses
particularly at the graduate level. However, the sample a]so
- acknowledged corresponding problems related to setting policy for and
administering a more extensive system.

6.5 NETWORK INITIATION AND MISSION ORIENTATION

Based upon the responses from the survey, the definition of goals
and the preparation and organization required jn the planning of a
fechno]ogyfbased network have appeared to be carried out well in
advance of actual operation. (See sectioh 5.2.) Interaction between

the particular educational institution ard non-educaticnal
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organizations such as business and industry also appears to have heen
well coordinated and harmoniously conducted. Furthermore, cooperative
interaction among educational institutions has seemed to be well
conceived and instituted. |

With regard to this latter situation, several interesting
organizational and administrative arrangements can be perceived.
| First, there is the instance in which one écademic institution
primarily administers and organizes the network and programming
(CSU: CO-TIE). Then, there is the case where a private organizafion
éonducts much of the organization, administration, and maintenance of
the network (TAGER). Finally, there is the case of a state government
agency organizing and providing the educational services through
networking (IKETS). Each of these particular situations offers
relative advantages to the participating institutions, whether public
or private.

When the state government is backing a network, necessary funds
for development and operation may be assured. Also, the state
government could serve as the authority which may encourage or require
that other state educational institutions participate or cooperate in
network activities. When a private organization coordinates the
activities of the educational institutions participating in the network,
then the institutions may only have to concern themselves primarily
with developing programs. In addition, the fact that the participating
educational institutions operate through a private organization rather
than having one of the institutions coordinating the others may avoid
problems associated with academic institutional pride. When many two

year colleges are involved in a network, it may be advantageous for a
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1argér.four year institution to coordinate the activities. In tﬁiél
case a larger four year college or university may be able to draw °
upon needed expertise and resources from within that institution

~ which may bé.less readily available at the two year col]egé tevel.

The technology-based networks appear to have a specific mission .
to servé a particular student population or populations. {See sections
5.3 and 5.4.) The systems have indicated a tendency to be serviﬁg
those elements of the student population which were orig%na11y
targeted. Thus, it appears that the networks are meéting their .
intended miésion to serve specific groupé. Survey results revealed
that generally, there is not more than a 10% discrepancy between
intended and actual users on a per category basis, except for the
part-time graduate students and professional workers whose actual
pérticipation was somewhat iess than expected. However, for the
prbfessional students who also include many part-time graduate
students, this might be explained by the fact that these ére the most
mentioned and also the mosf Tikely to fluctuate. Since few networks
cited serving unreceptive Iearners, this would seem to Tendifurther
';redibility to the possibility that techno]ogy-based networks.are
~utilized where the need is clearly preéent. |
6.6 INSTRUCTIONAL DELIVERY FORMAT |
5.6.1 Importance of the Traditional College Lecture Teaching Style

A trend that can be percefved from the description of the
techno1égy-ba5ed networks indicates that instruction via these systems
has'emphasized thé delivery of the conventional cojlege lecture format.

A majority of the cases surveyed indicate that an instructor delivers
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a lecture which is then transmitted to a class or classes. In the
remainder of the cases, little was specifically stated about the
manner of instruction. However, few if any nefworks indicated any
form of instruction other than the lecture method. This has been the
case whether the deTiQery system has been based upon videotape, ITFS
television, other forms of instructional television, telephone .
conferencing, or electrowriter technology.

The general procedure for the videotape, ITFS, and point-to-point
microwave systems has been to broadcast or videotape actual classroom
sections. This is accomplished by modifying a classroom and eqpipping
it with the necessary cameras and microphones. Between one and three
cameras are typically used to broadcast or tape the classroom session.
One camera follbws the course instructor from the rear of the room,
essentially providing the same view a student would have while sitting
in class. This camera is generally equipped to pan, tilt, or zoom in
when necessary as are the other cameras. The cameras are usually
controlled by an operator at a control booth at the back of the
classroom or at some other remote location.

Other cameras are normally used to pick up two particular kinds
~of situations. One situation involves the use of an overhead camera

focusing on the instructor's desk. From this vantage point, problems
-or exercises worked out on a desk writing pad or desktop demonstrations
can be picked up by the cameras for transmission to the distant sites.

Usually, the on-campus students have television monitors where the
| desktop activity can be seen. The other situation involves the use of

a camera to picture the local students in class.
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Microphones, strategically located in the classroom, then'pick-up‘
the tecture and any ensuinb q1scussion for taping or broadcasting;
When the classes are Tive and interactive, return speakers are mounted
at all sections so that all lecture and discussion can be heard by
the students at the various sites. _ :

“In the cases of videotape, ITFS, and other, non7UHF/VHF broadtast
forms. of instructional delivery, little .innovative production technique
or format has been used.'.The bésic philosophy has apparently beén to
attempt to simulate the environment of the on-campus section of each
course and/or to maintain the lecture format. Zigerell of Chicago's
T V College, where courses haVe involved the Tecture format over
broadcast television, has pointed out that this institution'é
- personnel have‘not used television to remake the instructional
-process. (37) Gil11 has also pointed out that users of the television
medium have nbt endeavored to use the medium to its greatest
potential. (56)

6.6.2 Advantages and Disadvantages of the Lecture Format

The lecture format, a style that has not required the more
sophisticated production methods of commercial television, seems to
provide certain advantages to the technology-based networks.l (See
Appendix.) When a live class is either videotaped or televised, all
sfudents, on campus and off campus, freguently benefit from_é better
prepared lecture and a better organized course than if the television
were absent. In many cases, the dependence on a lecture forﬁat and
~lack of dependence on sophisticated production technigues has helped

‘to keep the costs of inétructiona] de1ivéry'within the means of the
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network. Furthermore, as has been pointed out by one network
respondent, it "beats not having any_instruction.“

| The use of the lecture style also has its disadvantages.
Although the optimal method of learning varies with the individual,
there is 1ittle doubt that although the lecture approach is most used,
its orderly pacing'through the material may not be the prefefred
method of learning for many. Slower learners may be at a disadvantage,
as may the learner whose preference has been to pursue a subject on a
more individualized basis. Also the removal of actual face-to-face
contact and the substitution of a televised lecture or a voice coming
from a loudspeaker dispensing information, such as in an audio
telephone netwdrk, may have caused some students to shun instruction
via these technology-based systems when possible.

For the instances where there is live, real~time interaction
between the instructor and on-campus section with the remote sections,
some of the respondents from the networks would consider it a loss to
the students, especially the remote groups, to replace interaction
with "canned programs." The interactive capability of many of the
networks, particularly the ITFS systems and the point-to-point
microwave distribution systems, as pointed out by a respondent, have
been a strong selling point of the network from an educational point
of view. However, this issue appears to be somewhat controversial’
since Stanford University is reported to have made the talkback

_capability an option rather than a requirement for its participants.

For the particular case of SURGE, a videotape network, while live,

real-time interaction is absent during the videotape viewing sessions,
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greater flexibility is often present. Many different courses and the
subseguent number of needed tapes are produced directly from the |
on-campus lecture session, reportedly with Tittle loss of time bgtweén
the actual lecture and the distribution of the videotapes and at low
production expense. Furthermore, the scheduled time for viewing can
be chosen at the receiving.site so that it 1s the most convenient for
a majority of the students. Also, since the taping of any actual
classroom session incorporates not only the instructor's Tecture but
the discourse between instrucfor and students in the form of question
and comments, a significant number of the questions that may arise from
the off—dampus sections are answered.

In 1nstances where a student must often miss a scheduled
videotaped lecture, arrangements are often made to show the tape to
that individua1 at a later time. In fact, many of the ITFS and
point-to-point microwave networks mentioned in the Appendix allow the
receiving sites to v1de0tape the incoming broadcasts to take advantage
of the flexibility of videotapes. However, there may be Timits-in
videotape operations to the period of time'during which tapés'can be
retained. C(SU requires the tapes to be returned within one week in
order to be erased and reused.

| Sometimes, a taped series may be retained for use during
consecutive terms with the instructor's consent. This procedure saves
“time and reduces production costs. Preschédu]edrfe1ephone conversa-
tions also have helped to compensate for the Tack of real-time
interaction. (39) |

In the cases of the electrowriter and telephone conferencing

networks, each medium_offers a correspondingly less compTete‘viSua1
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element than television, although the real-time interaction is
maintained. In the instance of broadcast television, although the
visual component is clearly present, the interactive eiement is
Targe]y absent.

6.6.3 Need for Instructional Support Systems

What becomes apparent after examining twenty-six cases of
networking is that as either the visual and/or the interactive
elements become more removed from the actual eye-to-eye interplay,
there develops a correspondingly greater need for instructional
support. This may include film slides, film strips, graphics,
textbooks, and may include more sophisticated study guides and
assignments. However, this does not imply that the need for such
materials is tbtal]y absent when visual and/or interactive audio
elements are present.

In the case of T V College, an over-the-air broadcast television
network, the learner is provided with the necessary study materials,
assignments, and other facilities before the course has actually
begun. Although opportunities for interaction are limited, students
can telephone the course instructor and discuss the materials. In
addition, there are four centers located in the greater Chicago area
which students can attend to meet fellow students or participate in
conferences. To a great extent these elements have served as
1nstructiona1 support. The SUN project which has certain features in
common with the British Open University will alsc follow a similar
format according to present planning.

| The Miami Dade Junior College program also has utilized

additional instructional support with study kits, and regional panel
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discussions involving a phone-in "hot ‘line" for listeners. There have
been frequent and pekiodic a§signments designed‘to keép the student in

step with the material deiivered over the television network.

6.7 PACING OF STUDENT PROGRESS

~ At present, a strong effort is made- in most technology-based

network courses to set a pace for most students, remote and otherwise.
However, recent developments such as T V College's new "Study o
Unlimited" program‘provide an indication that there may be efforts
forthcoming to deve]ép options other than the de]iberate, orderly
progress through a course. At present, for the most part, students

are required to follow very nearly thelsame pace. All sections_musf
cpmp1éte the same assignmenfs and frequently a courier or mail service
'picks up and delivers éourse assignments and materia]s.< This-hasﬂ
typically been the case,for Colorado State Univérsity's SURGE program,
'  ‘the_ITFS systems, such as the‘Stanford_Instructfonal Television -

~ Network, the University of Southern California's=televisioﬁ netwdrk,
the University of ‘Tennessee's eiectfowriter system, and pofnt-to:pqiht B
‘microwave systems, Quch as TAGER.

6.8 FACTORS AFFECTING THE USE OF TECHNOLOGY

' Ih séctions 5.5 and 5.9, the respondents from the svaeyed '

| networks pointed out the. need for.a positive attitude on the part of
all parties involved for the successful functioning of an instructional
network. Positivé attitude meant the willingness to work aﬁd_ihteract
.with nétwork related personnel, becoming involved in network_assoéiated
problems and activities, and contributing assistance and exﬁertise when

it was needed.
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Respondents from the surveyed networks also indicated a need for
quality materials to successfully employ technoliogy. This included
adequate means for program development such as released time and tenure
opportunities for faculty involved with teaching via technology. These
have also been cited as important factors by the Commission on
Non-Traditional Study. (57)

Another factor mentioned for the effective use of telecommunica-
tions was the clearly defined need for such a service. This factor
has been emphasized previously by the Carnegie Commission's Fourth
Revolution report which pointed.out that technology should be
implemented only where it can do a better job than other means and
not merely be a decorative frill. (58)

Other factors mentioned by the respondents from the networks were
the need for adequate financing, proper leadership, and demonstrations
that prove the feasibility for technology as a viable medium for
instructional purposes. These are issues to which the National Academy
of Engineering's Commission on Education has addressed itself. The
NAE commission has recommended that Teadership be 1nstilTed; developed,
and nurtured via public mechanisms, such as councils and commissions
with adequate authority and responsibility to influence action. (59)

In a study of factors affecting utilization of electronic
instructional aids into four separate colleges, Demerath and Daniels*
have pointed out that administrators in higher educational institutions

may occupy a key role in determining the extent of technology

*It should be emphasized that while Demerath and Daniels examined
factors affecting technology utilization in several different types
of institutions of higher education, they did not study technology-
based networks. , -
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utilization, serving as the "gatekeepers" although the facuity.énd
students can not be disregarded. (35) The Carnegie Commission's Fourth
Revolution report concurs with the nead to involve administrators of
the institutions at the highest Tevel. (60) The néed to have the
acfive involvement by the faculty has been emphasized in a Ford.
Foundation report. (61)

Demerath and Daniels also have pointed out the need for new .’
organizations and_institutionallformé to affect and alter the
tradftiona1, established.ways of accomp1ishing tasks and goals, such
as the instruction of students. Organizatfons such as the Jo{nt
Council for Fducational Telecommunications, and other associations
which have gone on record as favoring technology have the. power to
influence and infdrm.adhinigtrators and other personnel of higher
edﬁcational institutions who look to these organizations for
information, assistance, and expertise. '

Finally, Demerath and Daniels point out that many of the new

" non-traditional academic programs may provide a foothold for

technology utilization. (35) Many of these programs have deliberately
'1eft_behind many of the traditional ideas and ways of administering
and conducting educational and instfuctiona1 processes. Furthermore,
thg newness of the programs may mean tﬂat institutional relationships
and ways of accomplishing tasks and goaTs have not yet become |
traditionalized so that different approaches such as the use of
technology for instruction may encounter less resistancé. However,
the results-of Chapter 3 concerning the use of technology in
‘ndn-traditidna1 higher eduéation indicate that technology does not.

. appear to be a major factor in this overal? field.
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6.9 INSTITUTIONAL RELATIONSHIPS; ECONOMIC FACTORS

| In many cases, educational and non-educational institutions, such
as business and industry, have cooperatively interacted in order to
develop or expand their particular systems. In turn, the networks have
transmitted courses particularly suited and needed by the workers of
these organiiations. In addition to undergraduate and graduate
college accredited courses, additional programming is often delivered
by the networks and purchased by the participating industrial |
organizations and business. These programs may be shorf courses,
formal continuing education courses, special topics courses for credit
or not-for-credit and may be specifically requested by the
participants.

In many instances, the continuing success of the network is
associated with the economic well-being of participating organizations.
One respondent to the survey questionnaire for téchno]ogy-based
networks pointed out that in some cases {(TAGER, SURGE) where the ties
between industry and the network are strong, the number of students
participating in of%—campus programs varies with the economic state
of affairs of the organizations. For example, when the industrial
activity or need for engineering personnel is relatively low the
number of enrolled students from these organizations aiso falls.

(39, 62)
6.10 COST ASPECTS
6.10.1 Funding fer Initial Development and Operations

From the survey, responses indicated that for initial system

development, in-house monies provided on the average the greatesf

percentage of total support and were the most cited source of funds.
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(See section 5.7) "Other" sources of support which includes bdétness
and industrial organizations, government, private foundations,
philanthropic persona1 gifts, etc., provided a lesser amount of total
support than in-house monies and were less often cited by the‘
‘reepondents as sources of initial development funding. |

‘Simi1ar1y with respect to sources of operating funds, the sample

‘resbondents pointed out that, on the average, jn-house mpnies provided
"the greatest percentage of total operating funds. (See sectfon 5.7.)
~In addition, this source nas also cited by the most networks. The
“other"-categqry,'which includes business and corporate funds; provided
the second greatest percentage of total operating funds. A1tnough
student fees, the second most c1ted source of funds were mentioned by
Six networks, these fees prov1ded only 19% of the tota1 operat1ng
funds. . The state governments and the federa] government each prOV1ded
‘a lesser amount of the total operational funds. More funds are needed
from these sources that ‘are more widely accessible to all 1nvp1ted in
or considering technology instructional syetems. Lack of funds.was
the most prominent prob1em‘mentioned'by the surveyed networks.
6.10.2 Fees Paid By Non-Educational Organizations |

| From the examination of the'networks described in the‘ApPendjx,
it can be seen that many industries heve financed part or ai}‘of_the
~capital costs of some technology-based_netwdrks, particularty ITFé |
.syStems. However the costs to these non-educational participants does
not appear to have stepped there. 1In ebme instances, these
| organizations pay a television suréherge and a tuitien matching fee for
each credit hour‘taken per student. For examp]e, the SITN televisien
surcharge of $20 per credit nonr per student, and the matching fee are

P
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used to help cover the operating expenses of the network and the costs-
for providing the instructiop by the individual college or departments
of the University. (63)
6.10.3 Additional Income from Non-Degree Seeking Students

While funds from the sources in section 6.10.1 have appeared to
.be limited, Morris et al have pointed out that the fees which can be
sd1icited from network participants and students in non-accredited or
non-degree seeking options can provide a substantial source of income.
Morris et al point out that the Stanford ITV system serves many times
the number of students who fall into a non-matriculated student
category than are matriculated into the University. The income from -
these businesses and industries whose students participate in a
non-matriculated fashion and the fees from these students has helped
the Stanford network achieve a favorable financial situation. (47)
6.10.4 Network Cost Factors |

Morris et al indicated that the costs of televised instruction
via videotape or radio frequency (ie. ITFS or point-to-point microwave)
are sensitive to the number and geographical distribution of the
students and that the amount of programming can a]sb significantjy
affect the costs of instruction. A comparison of actual RF delivery
costs of the Stanford and TAGER networks to their hypothetical
videotape delivery costs for the same geography and student population
as are now served by the Stanford and TAGER networks has demonstrated
dollarwise that RF delivery is more economical over a range that has a
radius of not greater than about 40 miles. Videotape is favored when

geographical dispersion of the receiving sites is present.
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If inaccurate est1mates of programm1ng levels are made 1t is
poss1b]e that the techno]ogy which is not the most economical may be
chosen. For example, Morris et al have demonstrated that if Stanford ‘
were onTy'broadcastiﬁg half their present programs or approximately '
3,000 hours per year then videotape would have been tHe economically |
preférred technology. This would have been the case in spite of the
geographical concentfation of SITN participants. (47)

 The extent tq which already existing Faci]ities,‘such as. .
broddcasting towers, cah be utilized, the greater or lesser will be
the costs to the network. In general, the greater the‘éca1e‘of
operations, the greatef the costs for the system. As an example of
this Tatter situation, the capital cost for the Ohio State University
‘microwave network which has one of f~campus location Qas $10,000, while
tﬁe capital cost for the Indiana Higher Education Telecommunications
SyStem‘which is a more extensiVe netwo;k was $600,000. | ‘
6.10.5 Cost~Effectﬁveness ) | o

Three networks, CSU-SURGE, SITN, and TAGER have been shbwn to be
 co§t-effective based on a measure developed and utilized by Morris et
al, which compared the incremental cost of instruction for the network
to the cost of on-campus instruction. In the Morris et a]-case; the
“incremental coét of instruction” primarily referred to thélcosts of
paying for and operating the network. Ba#ed on this measure the coﬁt
- bf bff—campds ihstruction may be as 1itt1eras 50% of the on-campus
costs (SITN). In the bther instances, the off-campus instruétiona1
costs were less than onncampﬁs costs but not as notably as was the case

for SITN. (47)
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However, there appears to be some question concerning the
validity of using the incremental cost of instruction as an element of
Morris et al's measure of cost-effectiveness. The primary
justification for using the incremental cost of instruction for the
network has been that the on-campus class must be taught regardless of
the presence of the off-campus students. Considering the work Toad of
the instructor and other teaching assistants involved, there seems to
lbe two sides to this issue. On one side, if the cumulative number of
off-campus students is small and the on-campus course has a typical
cla;s enrollment, then the increase in work output required by the
instructor and other assistants may be small. In this instance,
Morris et al's definition of cost-effectiveness may be acceptable.
However, if the cumulative number of off-campus students is comparable
or larger than the on-campus class, then the increased work output
required by the instructor and teaching assistants may be substantial.
In this instance it may be less valid to assume that the instructor's
salary, a major component of on-campus instructional costs, should be
fully attributable to on-campus instructional costs.

The issue of cost-effectiveness may also haye to take into
consideration other factors in addition to on-campus versus off-campus
instructional costs although this latter comparison can not be
discounted. This was indicated by the sampie from the surveyed
networks whose interpretation of cost-effectiveneﬁs was much broader
andlmore qualitative than the measure used by Morris et al. (See
section 5.7.) These respondents defined cost-effectiveness in terms
such as 1) providing an educational service that would not otherwise

be available, 2) continued purchase of the educational service by the
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recipients, and 3) lower network instructional costs as compared to
using traditional instructional methods.
" 6.11 FUTURE OF TECHNOLOGY IN HIGHER EDUCATION

_'Considéring the growing nature of most of the networks surveyed,
it is not unusual that the respondents have an optimistic outlook on
the future of'techno]ogy‘in higher education. (See sectiohs-5.8 and
,5.9.) For the systeﬁs surveyed, it appeérs:that the fact that many of
the networks_have estabTished-cooperative relationships with dther
non-educational organizations, such as business and industry, hés.and
will most 1ikely continue to contribute to the success of many o?;the
technology-based hetworks. In these cases many‘of the-industries and
6rganizationslhave required increasingly more skills and knowledge on
the part of their working force, and the instructional netwbrks can
contribute to this educational need. |

6.12 COMPARISON BETWEEN THE NON-TRADITIONAL INSTITUTIONS USING
TECHNOLOGY (CNTS STUDY) AND THE TECHNOLOGY-BASED NETWORKS

'6.12.1 Dependence on Technology

~In the case of the non-traditidnal institution§ using technology
surveyed in conjunction with the CNTS study, the Ruyle et al
"sub-sample” of Chapter 3, technology has served a Tess primary
positjon in fhe delivery of instruction than has been the case for the
téchno]ogy-based_networks. For the Ruyle et al sub-sample, most of the
institutions using technology place strbng emphasis on‘other
non-téchno]ogica11y oriented options, such as the traditionai classroom
lecture, fieldwork, and tutoriais. .The tdpelcassetfe, a 1OWw§o§t,
highly individual and flexible unit, has been the most uséd

technological device. In short,,technoldgy for the sub-sample from
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Ruyle et al's study has been only one‘of many elements which have
included the more traditiona] and non-technological oriented approaches
to education and not necessarily the dominant element. (See Table 6.)

In contrast, the networks have heavily relied upon the technology
to deliver instruction to their students. Where there is live, |
real-time interactibn, the technology has helped to create a class of
students who can hear each other's questions and comments to the
instructor where there would otherwise be fragmented., widely
distributed groups of learners. Furthermore the networks have
utilized more sophisticated, larger scale, costlier technologies such
as ITFS te]evfsion, poiﬁt-to-point microwave, and videotape more
frequently than have the institutions of the sub-sample using
technology. |
6.12.2 Structure and Flexibility

For the case of the technology-based networks generally, the
televised Tecture or lecture format has been most evident, and with
this format an effort has usually been made to present the material
and pace the student in a manner similar to the traditional, on-campus
classroom. The sub-sample using technology, as has been the case for
the overall non-traditional field as surveyed by Ruyle et al, has
'genera1]yvstructured or prescribed their curricula and programslin
spite of the general mystique surrounding non-traditional programs
concerning their open or unstructured nature. However, for the
sub-sample there has appeared to be more flexibility with regard to
such aspects as entry into the program of studies and extent of pacing

than was evident for the networks.
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 6.12.3 Locations of Learning

The use of technology in non-traditional higher education has
added a new dimension to the locations of learning, and these sites
are primarily off campus. The technology-based networks have
established 1nstru¢tiona] sites in many industries, business organiza-
tions, state agencies, and other educational institutions. Many
community faci]ities‘such as courthouses, libraries, and public school
facilities have periodically been used to receive non-locally |
originated instruction. For the Ruyle et al sub-sample, technology
has also been used mainly away from the principal learning location,
the main campus, and so has taken some aspects of the instruction off
of the traditional campus. |
6.12.4 Learners and Degree Opportunities

The networks have served many learners from business and industry,
as well as traditionally, college-age students; Many students from
these business organiiations have been engineers or businessmen |
seeking formal continiing education'and advanced degrees in engineering
and other related fields of science and business. | |

In the overall field of technology in non-traditional hfgher
education, technology has been used usually to serve 1earnérs
approximately the same age as conventional students as ﬁe]] as
housewives and working adults. Programs conducted through these
particu1ar institutions focus on, firstly, occupational and career
development, followed by general or Tiberal studies and then by the
traditional curricula. Through these programs, students are given

access to bachelor's or associate degree programs.
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With regards to the students‘served by the sub-sample using
technology, some basic issues become apparent. First, several-of the
kinds of targeted students may in many ways be similar to the "New
Student"* described by Cross from which a large pool of potential
students may come in the future as higher education becomes more
egalitarian. If this is the case, the use of instructional technology
may have to adapt to their particular educational outlook in order to
be acceptable. Many of these students would consider televised
instruction as entertainment rather than education and would feel
"cheated" by instruction delivered via technology rather than by an
instructor who was present in the classroom. These students may also
need the presence of an instructor who can reward accomplishments and
provide assistance and guidance when it is required. These students
may also be among the most suspicious of educational innovaticns. (35,
64) Furthermore, technology, as pointed out by the Commission on
Non-Traditional Study, may be one of the Teast accepted and least
preferred learning options on the whoie. (65) However, the preference
may change when the alternative is no educational access or
opportunity. Technology may also be more preferable when it provides
the most clearly convenient access route by coming directly td the
working site of the student as has been the case for many of the

students participating in the networks.

*Students scoring in the lowest third on the traditional academic
achievement tests and on the whole motivated by avoiding failure
rather than achievement.
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6.12.5 Inter-Institutional Relationships

For many of the technology-based networks, the participation of
non-educational and other educational institutions has been
considerable. (See Appendix.) The participants have included two
year and four year colleges and universities as well as business,
industry, and other organizations. This involvement of other groups
has in most instances been mutually beneficial for the parties
concerned in that the participants have greater access to educational
opportunifies in addition to more diverse programming, while the
networks have benefited from economies of scale. In contrast, the
sub-sample utilizing technology has conducted their programs for the
most part on an individual basis showing Tittle involvement with other
educational or non-educational groups.
6.12.6 Sources of Funds |

~ The respondents from the surveyed networks have indicated that

in-house funds have supplied the greatest percentage of total
development and annual operating funds followed by an unspecified
"other" category which includes business, indusiry, and other sources.
' The Ruyle et al sub-sampTe has reported the primary funding source to
be institutional subsidies and student fees. In addition, both‘the
networks and the Ruyle et al sub-sampTe péinted out that the lack of
funds has been their major problem. The Ruyle et al sub-sample using
technology indicated that this was of much more concern to them than
for thé overall non-traditional field as surveyed by Ruyle et ai.
6.12.7 Future Qutlook | |

Technology-hased network survey respondénts have an optimistic

outlook concerning the future of their networks and the future of
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technology in higher education. For the Ruyle et al sub-sample using
technology, as well as for non-traditional higher education as a whole
as examined by Ruyle et al, less information is available to clearly

discern their outlook on the future.
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7. _SUMMARY AND CONCLUSIONS

7.1 INTRODUCTION

In the preceding chapters, non-traditional higher education has
been examined with particular emphasis on technology-based networks.
First, an overview was developed of non-traditional higher edpcation
by characterizihg many Pprominent non-traditional programs, institu-
‘tions, and consortia. Next, technology as it has been introduced ahd
utilized in many non-traditional programs was examined and compared to
the overall non-traditional field using data collected by Ruyle et al
in conjunction with the work of the Commission on Non-Traditional Study.

A central concern of this thesis was the use of technology-based
networks, which are defined as networks which- join geographically
separate and distant 1ocafions to deliver instruction beyond the
confines of a sing}e campus by means of communications technology.
Data on these networks were collected by way of literature review,
~ correspondence, conversations with individuals directly involved with
networking-activities, and a survey questionnaire directed at this
latter group. Information was gathered on various characterisfics
of the networks, such as cost aspects, manner of networking and
technology utilization, kinds of student participants, problems
‘encountered, and future plans and prospects. This information was pre-
sénted.and analyzed in Chapters 4, 5, and 6, and the Appendix contains
descriptive information on some twenty—sfx networks. In this Chapter,
overall results of this investigation are summarized and major con-

clusions presented.
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7.2 LACK OF TECHNOLOGY UTILIZATION IN MANY PROMINENT NON-TRADITIONAL

PROGRAMS

With the emergence of non-traditional education, muych effort
has gone into seeking and employing new ways of learning. Many non-
traditional ventures have opted more for individual learning contracts,
or other "learn by doing" or “experiencing”" kinds of approaches as
has been the cases for the University Without Walls, Empire State
College, and Minnesota Metropolitan State College. Some of these
programs have utilized final comprehensive examinations such as CLEP,
CPEP, or the Regents External Degree Program. Others have offered
traditional programs at new locations such as the University of
California or California State University and Colleges programs but
have maintained the traditional classroom lecture approach. In these
latter cases,'videotape or the live television technologies, such as
ITFS and/or point-to-point microwave, may be practical although'there
has been little evidence of usage.

Many of the notable examples of non-traditional higher education
programs, institutions, and consortia do not appear to be using tech-
nology extensively or oriented towards using it. Furthermore, due to
the individual pacing character of many of these programs for their
students, it appears that if technology utiiization were to be
initiated or to increase, more flexible technological tools would be
favored, such as audiotape cassettes, videotape, slides, or films.
This appears to be the pattern, based upon current technology utiliza-

tion in institutions surveyed by the Commission on Non-Traditional
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Study*. Individualized access to computers or computer resource
sharing might also be feasible.
7.3 TECHNOLOGY UTILIZATION IN NON-TRADITIONAL PROGRAMS

Technology as it has been used in non-traditional programs
surveyed by Ruyle et al in connection with the work of the Commission
on Non-Traditional Stﬁdy, has had 1ittle impact. Of the Ruyle et al
sample, half of the386 institutions indicated using some form of tech-
nology. However, in many ways the characteristics of the sub—sample
employing technology did not differ greatly from those of the broader
non~tfaditiona1 field as studied by Ruyle et al.

Both the sub-sample utilizing technology and the larger Ruyle et
al sample had in their respective programs similar kinds of students,
similar methods of instruction, similar principal off-campus learning
sites, and similar progbam content. Both the technology sub-sample |
and the Ruyle et al ovéra]] sample designed their partipu1ar programs
mainly for traditional college-age learners, housewives, or working
adults with the programs having an occupational or career orientation
Wﬁich lead to either the associate or bachelor's degree in most cases.
In addition, both the programs of the sub-sample involved with tech-
nology and the Ruyle et aT.sample have not used an off-campus locale
aé their principal learning location. The main campus has still been
thg-principa1 inétructiona] site.

Both samples also indicate 1ittle 1nter-institu£iona1 inter-
action or cooperation and uncertainty concerning future pTéns for

their respective programs. Furthermore, the costs of the programs

*The obstacles to technology utilization in four different types of
institutions have been examined in detail by Demerath and Daniels.(35)



~134-

in the sub-sample and the overall Ruyle et al sample are similar, and
both samples have the same primary funding sources, namely the insti-
tution itself and student fees. Finally, both the sub-sample and the
overall sample have experienced many of the same problems, lack of
funds being the most prominent.

The institutions and programs of the Ruyle et al study were
primarily aimed at undergraduates. The principal technology employed
in these institutions is the audio tape cassette, although some use
of televised instruction is also present. The relatively low impact of
technology in these institutions is in marked contrast to the picture
that emerges for the technology-based networks.

7.4 TECHNOLOGY-BASED NETWORKS
7.4.1 Introduction

Technology-based networks are beginning to emerge as a major
factor in higher education. Of the approximately 25 networks for‘
which information was gathered for this investigation, the most
prominent networking uses were by large state university systems
delivering televised college level instruction to distant campus
sites or by universities delivering graduate and continuing profes-
sional programs or courses to industrial Tocations. Although graduate
and continuing educational programs were excluded from Ruyle et al's
consideration of non-traditional programs, these programs appear to
be very important from the point of view of technology utilization.
7.4.2 Instructional Technologies of the Networks

Several alternative technologies have been used in technology-
based networks. Each technology has offered certain advantages and

disadvantages which must be considered. In this investigation,
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computer-based technologies and computer networking have not been
éxaminéd. | |

Broadcast tefevision has provided a means for mass coverage, .
but high costs and lack of interaction must be contended with.
Instructional Television Fixed Service {ITFS) has been most useful
where ‘there have been many learning sites within a concentrated
geographic area. Small classes and interaétiqn have alsc bgen
bractica] with ITFS. Point-to-point microwave television systems
have been used to interconnect origination points and receiving loca-
tions over distances that are beyond the range of a single ITFS |
system but have ITFS favored distribution at each of the'interconnected
areas. In addition, point-to—pofnt microwave systems have been useq
. to interconnect locations where there hés been only one origination
point and one receiving site.” Talkback in these cases has also been
employed. |

Videotape systems have their greatest use for connecting many
small classes over a wide geographical area, but immediate talkback
has not been possible. Nevertheless, videotapé networks have provided
a great deal of flexibility from an access and time-scheduling point
of view. Most areas that can be reached by courier or mail.service
could aiso be instructional sites for videotape systems. Videotaped
}ectﬁres can be scheduled and reshown at convenient times, provided
that suitab]e'arrangements are made with the program suppliers'and/or
instructors.

- Television systems that have utilized telephone Tines have been

able to circumvent obstacles that radiating systems sometimes sﬁffer

from, such as the skyline of a metropolitan center. However, the costs
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of line rental are often high. Other telephone-based technologies,
such as the electrowriter and telephone conference systems, can employ
a near universal access system and are often useful in low density
rural areas. However, the telephone conferencing system lacks visual
contact, which is also highly restricted for the electrowriter systems.
7.4.3 Impact on Educational Opportunities
The technology-based networks are having an impact on the educa-

tional opportunities of professional workers, primarily engineers

and businessmen in 1ndustry and business. Through the networks these
non-traditional learners have obtained increased access to instruction
that has previously been confined to the campus classroom. Many of
these learners have been pursuing graduate degrees, primarily at the
master's level, on a part-time basis in engineering and related
sciences, and business. In September, 1973, Baldwin estimated there
were 15,000 students in engineering graduate programs taking approxi-
mately 700 courses each year by way of off-campus technology-based
networks. (53)
| Many undergraduate students have also been served by technology-
based networks, which have provided increased educational opportunities
and access to higher education. These students have often been able
to live at home and attend nearby community colleges, thereby reducing
the costs of a college education and still choose courses that‘have
been offered in a larger, more diversifigd, four year institution via
the networks. The capability to choose from a wider selection of
courses made possibie by a network has also enabled many students to
fulfill lower division, prerequisite course requirements and then

complete their curricula at a larger four year institution on schedule.

“
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Furthermore, being able to‘;ake courses offered over a network as
well as those offered on campus has often helped a student work out
a more convenient time schedule for classes. As a result, the students
benefit from a greater diversity of nrograms that often provide
greater flexibility of scheduling and use of time, as well as cost
savings. '
7.4.4 Dependence on the Lecture Approach

- Although many non-traditional student groups have been served,
the use of the traditional classroom lecture approach has been pré-
dominant. In many cases, the actual classroom lecture session on
campus has been broadcast or videotaped and delivered to the off-
campus or remote sections. The ITFS and point-to-point microwave
networks are prime examples of technologies used to deliver live,
te1evised classes, while Colorado State University's SURGE network
is a notable example of televisjon-based classroom instruction via
videotape. | |
7.4.5 Concern for the Instructional Process

The networks have relied primarily upon an instructionaT.process

that‘is similar to the approach used in the traditional college
| classroom. Off-campus students in addition to their on-campus counter-
parts in the originating classrooms are expected to do the sane work
and progress at a steady, even rate along with their fellow students.
These students have for all practical purposes been completing
specific traditional courses or programs within the various departments

of the respective institutions, but doing so at remote locations.
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7.4.6 Need for Instructiqna] Support Systems

Although technology is used to disseminate information presented
by the traditional classroom lecture format, it appears that additional
instructional support has been needed. Even the live, interactive
television networks such as the ITFS and point-to-point microwave
systems have used instructional support. For instance, off-campus
students have freguently been required to complete and submit class-
work to the on-campus instructors. For the Chicago T V College, a
broadcast television-based system, students have received study guides
and additional materials to further aid their studies, besides having
to complete homework assignments. Furthermore there are also regiona}
study centers where T V College students can receive assistance. The
videotape-based networks have scheduled telephone conferences with
the off-campus students so that these students have the opportunity
to discuss and clarify the material which is presented by the instructor.
Electrowriter and telephone conferencing systems have often sent visual
and other needed materials to the remote sections prior to the time
when the class meets.
7.4.7 Beneficial Relationships with Business and Industry

Technology-based networks have been effectively used in coopera-
tive ventures between educational and non-educational business and
industrial concerns. Prominent factors for success appear to be that
the éffort between these parties be coordinated and well defined, and
that the needs of the organization and its students be explicitly
defined. In many of the ITFS television systems, a substantial portion
1f not all of the costs have been paid by business or industry, while

the educational institution has provided the service.



-139-

7.4.8 The Question of Cost-Effectiveness

For many of the networks surveyed, little information was
obtained concerning actual incomes and expenditureﬁ. Most respondents
from the surveyed networks considered their networks cost-effective,
but often the criteria upon which this conclusion was arrived at
depended only partially upon dollars and cents. In many instances}
if was based upon the berce1ved value of providing the service to the
participants apart from the costs of providing the service.- Morris
et al have performed'an analysis which_indicates that at least.three
‘networks, Colorado State University - SURGE, the Stanford Instructional
Television Network, and‘TAGER, are'cost-effective, based upon the
1ncrementa1 instructional costs of providing tﬁe educational service.
For these networks, the per student cost of televised instruction was
estimated to be less than the traditional on-campus costs. In additijon,
6ne of these networks was reported to be fully recovering the
incremental costs of its television delivery system.
7.4.9 Developmental Needs

The foremost problem facing the technology-based netwbrks is
lack of‘funds. Without proper resolution of this problem, the further
utiljzation of technology may falter. To a greater extent than for
technology utilization in non-traditional programs in general, the
networks have benefited from the financial participation-of.industry.
This, however, has not solved the monetary issue. Many of the‘networks
have received outside funding from sources such as business, industry,
the state governments, and foundations, but the greatest percentage of
total funds has come from within the institution. To a large extent

other sources of support have been less substantial,
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Furthermore for the networks to develop, other conditions must
also be met. Faculty and administrators need to be convinced and made
more receptive to the use of technology-based instruction. In addi-
.tion, channels of communication that provide for adequate interaction,
cooperation, and exchange of ideas must also be initiated for the
groups concerned.

7.4.10 Long Term Needs

While there are developmehtal needs for technology-based networks,
this must also be followed up by other long term developments to sustain
the networks. First, there may be the need in the long run to obtain
enough student users to keep instructional costs per student comparable
to or less than traditional costs. This appears to be an important
consideration in planning for Project SUN of the State University of
Nebraska. According to a recent article, consideration has been given
to increasing the user base by including residents of midwestern states
other than Nebraska.* (38)

It may also be desirable to develop a diversified user base so
that the network can be generating income from as many sources as
possible. This diverse user base can be built by making arrangements
for several institutions to present programs over a given network, as
is the case for the Association of Continuing Education on the Stanford
Instructional Television Network as well as by expanding the student
clientele. Student users may be seeking degrees, college credit, or

may only be auditors and other continuing education learners.

*As this report was being firalized, the formation of the University
of Mid-America was announced. (133)
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beve]opment of a diverse user base may also mean that the network would
be less dependent upon fees from any one particular user group.
7.4.11 Positive Future Outiook

The future for the technology-based networks based on the sample
response appears secure. Better than half of the surveyed networks .
have indicated future growth and expansion. The networks also appeared
interested in the educational opportunities increased networking and
resource sharing could offer. The networks as a whole believe
. telecommunications has a future in higher educatioh and wil] have a
major impact. The technology-based networks in their present capacity -
of service appear to have secured_é niche in the field of

non-traditional higher education.
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9. APPENDICES

Sections 9.1 through 9.7 of the Appendices contain a description
of twenty-six technology-based networks compiled during the course of
the thesis investigation. In addition, several other networks are
briefly mentioned. The networks are categorized as follows:
videotape, ITFS, point-to-point microwave, broadcast television,
television distributed by telephone lines, electrowriter, and othef
telephone-based technologies. It is believed that the descriptions
are reasonably accurate and up-to-date through early 1974. Appendix
9.8 contains information on ITFS costs per channel, while Appendix 9.9
is the cost determination per quarter credit hour for the Colorado
State University SURGE program. Finally, Appendix 9.10 contains a
copy of the survey questionnaire, "Survey of the Role of Technology in

Higher Education," and a partial 1list of respondents.
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APPENDIX 9.1

VIDEOTAPE NETWORKS

9.1.1 Colorado State University*

Since 1967, Colorado State University has been instrumental in
developing and maintaining innovative programs utilizing various
technologies to provide instruction to many educational and industrial
locations. These educational programs under the acronyms SURGE,
cO-TIE, BIOCO-TIE, HI-TIE, and other Tesser non-traditional educational
projects have been funded in part by the National Science Foundation.
The videotape technology is the medium most often identified with CSU
programs. The videotapes are prepared and shipped by courier seryice
to the off-campus locations.

SURGE: Initiated in 1967 the SURGE (State Univeréity Resources
in Graduate Fducation) program was intended to serve the téchnO]ogica11y
based industries on the eastern slope of Colorado's Rocky Mountains.
SURGE offers graduate level instruction in the fields of engineering,
-mathematics, phyéics, statistics, atmospheric scieﬁce, watershed
science, psychology, and business. A complete Master of Science degree
program is offered in Mechanical, Civil, and Electrical engineering, as
well as a Master's dégree in Business Administration, which has
recently (1972-73) been incorporated into the program.

The SURGE program is oriented towards serving the employees of
industries in‘Co]brado or its near vicinity. Furthermore, sites

located in California, Montana, New Mexico, South Dakota, and Wyoming

*The information from this section was taken from Innovative Educational
Programs of Colorado State Unmiversity. (39)
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have been added to the SURGE network on an experimental basis. Table
9.1.1.1 1ists participating industrial firms and agencies; Figure
9.1.1.1 geographically locates those sites. The students at the
various off-campus locales receive videotapes of actual classroom
lectures along with the discussion that occurs during each tecture
between the students and instructor. Off-campus students are required
to complete the same assignments, Taboratory experiments and
examinations as on~-campus students. Laboratory experiments and the
needed equipment, most notably in the field of electrical engineering,
are conducted with each industry's or agency's own stock of supplies.
However, there is usually a two day difference between the time an
on-campus student and an off-campus student receives the same material.
This is primarily due to the time requifed for transmitting the
packaged videotapes and accompanying assignments through the courier
service.

Since fall 1967-spring 1968, SURGE has grown from a system
offering seven courses per quarter at about eight locations to 644
off-campus students yearly, into one that has offered 31 courses per
quarter at 27 different locations to 1,127 students during fall 1972-
spring 1973.

The system that is primarily responsible for this increase in
productivity is dependent upon a videotape network. The videotaping
process begins with a specially equipped classroom on campus where an
instructor delivers his lecture to a classroom of students in
face-to-face, interactive fashion. Further, there are no specially
taught SURGE courses; the courses taped are simply regularly scheduled

courses taken by the traditional college student.
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Table 9.1.1.1

Industrial Firms and Agencies

Participating in SURGE Program

Academic Year 1972-73

Company or Agency

Adolph Coors Brewery
*Ball Brothers Corporation
Bell Telephone Laboratories
Canal Zone Society of Profess1ona1
Engineers
C. F. & I. Steel Corporation
Cobe Laboratories
Colorado Department of Health
Colorado State Penitentiary
*Dow Chemical Company
Eastman Kodak Company
First National Bank of Denver
Hewlett-Packard Company -
*Hewlett-Packard Company
*Honeywell, Inc., Test Instrument Division
*I. B. M. Corporation
Lamar Community College
Lowry Air Force Base =
Marathon 0i1 Company
*Martin-Marietta Corporation
Mesa College
M & I Incorporated
- Mountain States Bell Telephone .
*National Center for Atmospheric Research
NeTlson, Haley, Patterson & Quirk Inc.
Northeastern Junior College
Stearns-Roger Company
U. S. Air Force Academy
Bureau of Reclamation
Bureau of Reclamation
. Geological Survey
U S Geological Survey
White Sands Missile Range

CCC
MU’:M

~ Woodward Governor ‘
Wyoming Highway Department

Golden, Colorado
Boulder, Colorado
Denver, Colorado

Balboa Heights, Canal Zone
Pueblo, Colorado

Lakewood, Colorado

Denver, Colorado

Canon City, Colorado
Golden, Colorado

Windsor, Colorado

Denver, Colarado

Colorado Springs, Colorado

Loveland, Colorado

Denver, Colorado
Boulder, Colorade
Lamar, Colorado
Denver, Colorado

. Littleton, Colorado

Denver, Colorado

Grand Junction, Colorado
Fort Collins, Colorado
Denver, Colorado
Boulder, Colorado

" Greeley, Colorado

Sterling, Colorado

Denver, Colorado

Colorado Springs, Colorado

Denver, Colorado

Billings, Montana

Denver, Colorado

Cheyenne, Wyoming

White Sands Missile Range,
New Mexico

Fort Collins, Colorado

Cheyenne, Wyoming

*Qriginal locations for initiation of program, Fall 1967.

**From Baldwin et al. (39)
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‘SURGE utiliies four on-campus classrooms for taping purposes.
These four classrooms serve three slightly different functions. Two
classrooms accommodate approximately thirty students, a normal sized
class; one classroom accommédates sixtéen students to provide greater
interaction; and the fourth is a small, wedge-shaped auditorium
holding 125 students for larger lectures.

The camera arrangement for the three smaller classrooms consists'
of three strategically located cameras. One camera, controlled by the
instructdr, is situated over the instructor's desk. This camera
enables any wr1t1ng on a desk pad or other activity that m1ght pccur
on the desk to be seen via the studio classroom mon1tors or be recorded
~ for off-campus'students. A second camera, located in the rear of the
Studio classroom, is controlled by a technician at the central
recording facility. The technician may remotely pan-fi]t-zdom and
focus this camera to follow movements of the instructor at the front
of the room or at the blackboard. The third camera is positioned in
the front of the classroom to pick up a bortion of the students in the
class. It is up to the course instructor, who selects the viewing
camera from his desk, as to which camera is activated.

The audioc portion of the videotape is picked up through the
instructor's lapel microphone or by overhead m1crophones wh1ch can be
activated either by the 1nstructor, student(s), or technician. -The
technician, situated at the central recording control console, listens
to the 1eéture being taped and accepts cues verbally so that thé.best
possible picture can then be recorded from any one of the cameras. It

is also possible to present a split screen picture when it is
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desirable. This procedure is important since little rehearsing is done
before the actual recording of programs.

The audio and video signals are used to produce the necessary
number of tapes needed for each course. As many as 32 original copies
can be provided for distribution to the off-campus instruction sites.
The recording function takes place within the central recording
fa¢i1ity. About 400 videotapes each week are prepared, numbered,
catalogued, and delivered by United Parcel Service to the instructional
sites.

At the firm or agency receiving sites, the videotaped cdurses are
played back on the necessary equipment in classrooms that are provided |
by that particular firm or agency. Although videotape is the primary
communications medium used by the students, course instructors are
encouraged to visit each receiving site at Teast twice a quarter to
- provide face-to-face interaction. Occasional telephone conversations
provide supplementary live, reai-time contact.

The videotapes, once viewed, are returned to the SURGE facility
at Colorado State University for erasing and reuse to tape other course
lectures. If a student should miss the regularly scheduled videotape
playback time, it is possible to retain the tape for several days for
later viewing by that student. |

From 1967-73, a six year period, some 16,000 quarter credits have
been granted to professionals studying at their respective work sites.

CO-TIE: Another non-traditional educational project of Colorado
State University, CO-TIE (Cooperation via Televised Instruction in
Education), has as an objective facilitating the transfer of primarily

community college students in pre-professional programs to four year
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institutions without undUe_time'losses. Loss of tfme and progrese are
| often the result of a deficiency in necessary background courses which
are needed but are not conveniently taught at the conmunity.c011ege
level. The time required to develop the proper background and eﬁter a
partfcﬁ]ar curriculum on schedule can mean the loss ef an academic year
to some students. According to Baldwin et al (39), CO-TIE also serves
to enrich.and extend the curricula at the participating 1nsti£utions
‘through resource sharing of expertise, facilities, and ideas.

As indicated by Baldwin et al by a strong cooperat1ve educat1ona1
effort, CO-TIE has crossed institutional boundaries and broadened
academic programs in the areas of engineering, mathematics, avian
sciences, and bid]ogica] sciences. Table 9.1.1.2 1ists the
participating institutions, their participation in the many aspects of
CO~TIE, and audio and computer network facilities. Classes are being
taught by instructors who are remote in time and spaee from the
students receiving the inetruction.' Classes, primari]y in the avian
‘and biolagical sciences, are further being supported, embellished, and.
enriched by a team venture that has preduced-i1TUStrative and
demonstrative programs in both the field end'1aboratory.

In the fall of 1968, CO-TIE took the first of several steps that
would influence higher education.in Colorade colleges. First, the
sophomore engineering curricula at many community colleges were |
broadened to facilitate the smooth transition of trensfer students
into continuing programs at four year institutiohs.. Courses in |
electrical network analysis and fluid mechanics in the electrical and
civil engineering areas were and cont%nue to be videotaped at CSU and

distributed to the colleges.



Table 9.1.1.2. Colorado State University Cooperation with

Higher Educational Institutions*

Alms Community College, Greeley

AVIAN SCIENCE

BIOCO-TIE

ENGINEERING

MATHEMATICS

COMPUTER NETWORK

AUDIC NETWORK

Arapahoe Community College, Litrtleton

99

oo

Colorado Mountaln College (East), Leadwilie

&

-©

Colorade Mountain College (West), Glenwood Springs

Community College of Denver (Auraria)

Community College of Denver (North)

Community College of Denver (West)

El Pasc Junier College, Coloradec Springs

!
!
~251-

Fort Lewis College, Durango

Lamar Community College, Lamar

Mesa College, Grand Junctien

Northeastern Junior College, Sterling

Otero Junfor f{ollege, La Junta

Rangely College, Rangely

___TIrinidad State Junior College, Trinidad

@ Indicates program activity on campus

*From Baldwin et al. (39)
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The manner of course preparation and taping is similar to that
employed in the SURGE program. In fact, the same equipment and
facilities that are used in the SURGE program are also used for CO;TIE;
In addition to the videotape and playback facilities is a dedicated
audic network which enables live,'rea]-time interaction between
studenté and instructor twice a week. Remote electronic blackboards,
or b]aékboards—by-wire, are also emp]gyed to faci]itate‘the instructor--
student interplay.

Since credit for the videotaped courses is granted by thé
inst{tution where the playback takes place, rather'than through CSU,
faculty at those community colleges oversee the progress and
eXamination of the students. Many of these facuTty, however, exchange
~ ideas on progress and testiﬁg concerning the taped courses with the
CSU faculty. {

- Because many community colleges are Timited in what can be cffered\
at their institutions, courses such as fhe avian sciences may be |
overlooked. This was the situation until project CO-TIE was initiated.
Now, for example, two community tol]eges offer autotutorial courses in
the poultry sciences. Each course is accompanied by videotaped
lectures, texts and laboratory manuals that are used in conjunction
with the taped 1ecturés. Laboratory work, along with supporting
audiotapes and color slides complete the coufse._

The program known by the acronym BIOCO-TIE (Biﬁ]ogy Core via
Televised Instruction and Experimentation) produces visually
suppoftive, biology-oriented videotapes to supplement reqular cburée
lectures. Thirteen comunity colleges, as well as Colorado State

University and the University of Colorado, participate in BIOCO-TIE by
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using the materials. The color videotapes, no longer than 20 minutes
in duration, may be made in the field by way of a mobile unit, in the
laboratory, in CSU studios where special production techniques may be
used, or other locations. More conventional audiovisual materials,
such as transparencies, slides, films, and audiotapes, are also made
and distributed to the institutions of BIOCO-TIE.

Underlying the educational aspects of the CO-TIE effort are the
utilization of an audio network and a computer network. Although these
capabilities do not reach every institution in the CO-TIE prograﬁ and
are not as extensive as the videotape network, many colleges are ‘
served. {See Table 9.1.1.2.)

The audio network, which also served the HI-TIE program {discussed
later), consists of 1000 miles of Rocky Mountain Bell Telephone,
voice-grade line linking the colleges and CSU. (See Figure 9.1.1.1.)
The audio network enables real-time interaction between distant
individuals and transmits information to the electronic blackboards and
to some slow-scan television monitors that are used on an experimental
basis.

The computer network also utilizes another 1000 miles of
voice-grade line, which allows nine outlying campuses to take advantage
of the computer facilities at Colorado State University. (See Figure
9.1.1.1.) Until 1971 such a computer service had been nearly
nonexistent for many two year colleges, but was'c1ear1y-needed by many
students whose plans required computer-related skills.

CO-TIE has also proven beneficial fo many mathematics faculty
throughout the community college system, in addftion to the student

bodies of these institutions. Presently, two courses in mathematics
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are offered each term so that'the mathematics faculty have the
opportunity to increase theirlproficiency. This is accomplished while
these faculty remain at their respective campuses. -

HI-TIE and other off-campus activities: HI-TIE is somewhat
similar to the CO-TIE project. - The use of studio classrooms and
dependence on the.videotape teéhno]ogy characterize both programs;
However, the educational objective of HI-TIE is to provide accredited
college-Tevel instruction to high school instructors and studenis.
HI-TIE enables teachers to compiete in-service training, improve
competency, and obtain ful]-credit for work done {n a variety of
fields. This work may also serve to fulfill certification.
‘requirements.

HI-TIE also allows high school seniors who have completed
graduation requirements early to begin their college careers soaner
than mightlotherwise be possible. Furthermore, HI-TIE permits high
school students who have outdistanced their fellow learners to take
college-level courses‘as electives whi?e concurrent]y finishing high
school. Although HI-TIE is still considered experimental in nature,
the response to bringing the college to the high.school has been
encouraging to the faculty and a&ministrators of all parties alike,
according to Baldwin et al. (39)

Finally, in spring, 1972, Colorado State University in cooperation
-with Colorado State Penitentiary in Canon City offered a first year
college mathematics course to the inmates. The course was taught via
videotape and further supported by the electronic blackboard.

Successful completion of the course results in full credit being
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granted to the student at CSU. A more varied academic program is
reported to be soon developad for the Colorado prison system.
9.1.2 The Iowa State University Videotape Program 7

In 1968, the growing awareness of educational needs for Iowa's
engineering profession led to the pilot phase of a program that was
later to become the Iowa State University Videotape Program. Through
the ISU engineering college administration, the decision was made to
offer a full-credit statistics course to four industrial locations by
videotape technology. A communications technology was chosen because,
Tike in many regions, the engineering professional is found throughout
the state. Because of the professional statewide distribution, it is
inconvénient and time consuming for the engineering professionals to
come to ISU, or for ISU to go to the engineer by way of faculty
frequently travelling to Tecture sites. (40}

The success of the pilot phase resulted in an expansion plan
whereby more students could receive programs, more locations could be
reached by prepared videotape programs, and more courses cou1d be
presented. Over a three year period, from 1969-1972, some 106 sections
of sixty different courses have been taught at many locations by 49
different instructors of ISU to classes with a minimum of five students
through the videotape program.

The of f-campus students follow the same registration procedures
and pay the same tuition as their conventional counterparts. However,
off-campus students are advised to register as non-degree-seeking
students until at Teast nine credit'hours have been accumulated. At
this time the student, who so desires, may seek regular graduate

student status by application to the Graduate College. Both procedures
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help to minimize the'administrative and sécretarial work requfred'for
off-campus students.

Industry incurs the expenses for mail deifvery of videotapes,
class materials, references, and exams. The University'covers the
costs of occasional instructor travel to and from each off-campus site.
By policy, it is expected that each instructor will visit each site at
least twice per term. Furthermore, the additional off-campus‘sécfiqns-
are considered to be part of any instructor's regular work 1oad; and so. |
no time allowances are made for dealing with off-campus sectidﬁs._(40)

Courses that will be videotaped each term are-se]ecfed from a
general list that is circulated to the instruction receiving sites.

The Tocal site coordinator, who takes charge of scheduling, playing,
and return of the tapes, and other essential activities, detefmines

the interest in the courses offered and applies for those particu1a{
courées, In time, €ach location receives a list of the vfdeotaped
‘courses it will recéive and a notice of any other passible courses that
have not been filled. This procedure allows for the most appropriate
resolution of coﬁf?icté since it is'possibTe to be shut out of a course
according to the first-come-first-serve stipulation and the restriction
that theré can on]y‘be two of f-campus videotape sections per course.
(40)

Each of three classrooms at Iowa State University is equipped
with videotaping facilities which include one camera, two recording
units, a television monitor, and microphones for the instructor and

. class. (33, 40, 66) A student cameraman tapes each course lecture
and is expected to turn fn one or two fapes by the following day.

Enough time is then allotted so that a tape can be remade if necessary.
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Otherwise, the tape and any other materials are shipped to the
industrial receiving site. After being played, the videotape is
returned to ISU for erasing and reuse. If, however, a course is to be
given two consecutive terms, by mutual agreement of the instructor and -
departmental chairman it may be possible to save the tapes for reuse in
the following term.

The receiving site then plays the tapes on equipment either
purchased or rented by the industry. It takes approximately two days
from the time of taping for the tapes to be delivered and seen.
Ordinarily, the off-campus classes meet the same number of times for
the same amount of time as their on-campus counterparts. Instructor
visits, plus prearranged telephone discussions provide the only other
communication Tinks between ISU and the instruction sites. (40)

After several years of operation it appears as tﬁough the present
videotape system compares favorably to the cost of conventional
instruction on the Jowa State University campus. An investment of
$51,000 has purchased the necessary capital equipment such as the
cameras, recorders; tapes, and other related equipment. According to
Townsend and Lamp, "[Through] ten quarters of operation the receipts
to the University as a per cent of total annual costs come to 44,2%.
This cost figure has been arrived at by including administrative and
secretarial salaries, all travel expenses, depkeciation of [the]
equipment and tapes, and miscellaneous equipment repair costs. Costs
associated with offices and classrooms are not included in [these

costs]." (40)
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9.1.3 Other Videotape Systems

Since approximately 1969, the University of Colorado has been
operating the Audiovisual Continuing Education (ACE) program, which
incorporates a videotape network. Although the author was not ab1e
to obtain much.information about the ACE system, it presently sérves
a three-fold purpose. First, it provides accredited courses, '
 off-campus. Secondly, it provides for the interchange or exchange of
courses between three University of Colorado campuses at Boulder,
DenVér, and Colorado Springs. Third, since the Denver and Colorado
Springs campuses are basically night campuses with part-time clientéle,
the taped courses allow courses taught in the day to be easily
 presented during the evening. (33, 67}

. According to Baldwin (53), the University of Arizona and Cornell
University are operating videotape networks also. The Cornell network,
ihowever, utiiizes the videocassettes rather than the videotapes; (47)
To these systems Morris et al add that the University of West Virginia
and Rochester Institute of Technology* haQe been operating'off-campus
videofape programs and'a1so point out that the University of Wisconsin

is initiating a videotape program. (47)

*The Rochester Institute of Technology off-campus videotape program is
distinct from the RIT external degree program mentioned in Chapter 2.
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APPENDI X 8.2

ITFS INSTRUCTIONAL TELEVISION NETWORKS

9.2.1 The Stanford Instructional Television Network

In order to explain why Stanford Univeréity chosé to develop an
Instructional Television Fixed Service (ITFS) system, which has become
the Stanford Instructional Television Network (SITN), it is necéssary
to look briefly into the history of the Honors Cooperative Program,
The Honors Cooperative Program was the first program to have courses
broadcast over SITN.

The Honors Cooperative Program (HCP) was set up in 1953 and
allowed scientists and engineers pursuing advanced engineering degrees
to take courses at Stanford on a part-time basis. In cooperation with
the employers, the students were released from their work duties to
attend classes part-time on the Stanford campus, while still earning
a full-time salary. (54, 63)

However, there were serious drawbacks to this approach, such as
the Timited number of students that could be served due to travel
Timitations. In fact, some students were spending as much as twice
the amount of time driving and parking as compared to the time actually
spent in class. Also, students were often pressured into taking two
courses that were offered consecutively, one directly after the other,
rather than courses most pertinent to their academic goals, in order
to take the recommended 5 to 6 credits per term. These problems were
not singular to Stanford University alone, but were common to the
many othér educational institutions in the San Francisco Bay area.

As a result, this particular daytime release program for Stanford,
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and-meny other colleges and universities in the area with similar
programs had only limited success. (54) |

In order to serve the growing number of industries in the San
Francisco Bay area and the educational needs of the area's employees,
serious consideration was given to taking the Stanford -campus classroom
out into the surrounding work community. Finally, in 1969 knowing
that the industries and organizatioﬁs presently partieipating in HCP
would ass1st in the capital investment of a network and that the present
program's fees would not increase more than 25%, a four channel,‘one-
way v1deo two-way aud1o ITFS delivery system was initiated. (54, 63)

The first real courses to be offered over the air by Stanford to
network members were associated with the Honors Cooperat1ve Program.
Since HCP is oriented towards engineeking graeuate students, mainly
at the master's degree Tevel (although some doctoral work may be done
also),ithe curriculum primarily reflects the graduate course offerings
of Stanford's ten departments in the School of Engineering. (54)
However, courses from the School of Humanities and Sciences are also
offered in the areas of natural and compufer sciences, ‘statistics,
business, and political science. (63) Creditwise, because the master's
degree does not involve a thesis, it is possible to earn a degree
entirely through off-campus television courses, but this is rareiy
done. Probably the most limiting factor is the d1vers1ty of courses
needed to meet the ‘interests of any graduate student are not ent1rely
available through the television curriculum. - In fact, Stanford could
add several additional channels to the network without fully meeting .
the‘needs of the students in industry. Secondly, each student is

encouraged to spend time on campus to attend seminars. fo receive
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counselling, to become acquainted with faculty instructors wherever
possible, and to use the campus facilities, such as the libraries.

Nevertheless, all off-campus students can see the instructor
and studio classroom via the video system and can hear and take part
in all class discussions since the audio system enables any student
at any site to hear the questions or comments from all the other
sites. (54, 63)

Admission to the HCP program depends upon having a bachelor's
degree, having good academic standing previously, and recommendations
for acceptance by the student's employers. As of late, there were
between 400-500 graduate engineering students in theHonors Coopera-
tive Program, or about one-third of the graduate engineering
enrollment. (54, 63)

These part-time students are advised to take about six credits
per quarter for eight consecutive terms. In this manner, it is
possib]e to complete themaster's requirements iﬁ two calendar years.

For part-time, non-degree seeking students, such as those who
have graduate degrees already or do not wish to complete the entire
program, or for students only marginally qualified to do graduate work,
there is a non-registered option. This option enables students to
take televised courses and be evaluated with the other HCP members
without HCP standards being affected by the non-registered option
students' performance. This option can also be an entry route to the
Honors Cooperative Program for the marginal student who does well in
coursework. In addition to the non-registered option, it is possible

to merely audit a course. (54, 63)



-163-

~Association for Cohtinujng Education: There is another program
 that takes advantage.of the Stanford,Iﬁstructional Television Network,
and this is the Association for Continuing Education (ACE)*. ACE,

a non-profit corporation, is operated under the auspices of a charter
by the state of California. The continuing education association tele-
vises a diverse range of courses to the members of the Stanford Instruc-
tional Television Network in the Bay area. (See Table 9.2.1.1.) The
courses televised through ACE are taught by instructors from Go1den_Stéte_
University, Ca]ifofnia.State University - San Jose, and the‘Col1ege of
Notre Dame in Belmont, who use the Stanford studio classrooms.

Golden State University offers a Mastér's degree 1h Business
Administration and cooperates in part with the College of Notre Dame,
which televises a foundation business administration series for those
who do not yet qualify for:the Master's program. Notre Dame1Co]1ege )
'alsb presents a short course Teading to'a certificate in suﬁérviéory
management fof personS_récent]y given supervising resﬁonsibi1ﬁties or
for those who simply want to updéte their management practices.

California State University at San Jose is broadcasting courses for
a cybernetic systems program and in the near future will televise all
the necessary courses required to cbtain a Master of Science Degree in
Cybernetic Systems.

There is also a series of special and general topic courses that

are developed by ACE institutions for the educational needs of employees

*For the case of the Stanford Instructional Television Network,

ACE refers to the Association for Cont1nu1ng Education and shou]d not
be confused with the University of Colorado's Aud1ov1sua1 Continuing
Education Program



Table 9.2.1.7.

Ampex Corporation
Avantek, Incbrporated
Barry Research

Bethtel Corporation

John Blume and Associates

California State University,
San Jose

College of Notre Dame
Diversified Electronics

Electro-Magnetic Systems
Laboratories (ESL)

Fairchild Camera and
Instrument Corporation

Fairchild Research and
Development Laboratories

Fluor-Utah
Genesys Systems, Inc.

Golden Gate University
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Members of the Association for

Continuing Education.*

GTE-Sylvania

Hewlett-Packard Corporation
International Business Machines‘
Kennedy Engineers

Lockheed Missiles and Space Company
NASA/Ames Research Center

Pacific Gas and Electric Company

Philco-Ford Corporation

Singer-Link Division

Stanford (il of California
-Stanford Research Institute
Systems Control, Incorporated
Vidar Corporation
Watkins-Johnson

Xerox, Palo Alto Research Center

*Stanford Instructional Television Network packet. (63)
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at a part1CU1ar industrylor organization. By way of mutua1.agreement,
- many of these special and generaT interest courses can then be used
“at local co11eges and universities for full credit in degree programs
by the students. {63)

The Association for Continuing Education is govefned by a nine
member industrial board and a Stanford representative. Members serve
staggered two year terms, with three members each from groupings of the
smallest, mid-range, and largest industries and organ1zat1ons A _ﬁ

~ manager, work1ng full-time with a curr1cu1um comm1ttee f1nds the
proper instructors to teach the courses wh1ch are to be offered.

ACE, being non- prof1t in nature, charges only the necessary
tuition fee that permits the program to recover the costs of operation.
(56, 63) | o

The ITFS Network: The technical system that has helped make the
Honors Cooperative Prﬁgram and the Association for Continuing Educafion 
a success is an Instructional Te]evisibn Fixed Service network.

The transmission process begins in the studio classroom on-the
Stanford campus. In réoms designed to give the atmosphere of a class-
room rather than a broadcasting studio, the instructor meets the
on~-campus section of the class in traditional student-teacher lecture
fashion. _

Either of two cameras can p1ck up the activity in the classroom.
One camera, set into the ceiling, p1cks up any material wr1tten on the
instructor's desk pad, or graphs, slides, or materials the 1nstructor
may want to display on television monitors. A second camera in the
rear of the .classroom can view the cTass and instructor, who may move

to and from the blackboard. Both cameras are remotely controlled for
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pan-tilt-zoom response by a student controller. The student operator
in a control booth at the rear of the room also regulates the audio
levels and the talkback capabilities. This booth also contains
monitors which enable the operator to see the picture and control its
quality. The camera signals, upon going through the booth, are carried
to the centrally located master control center by coaxial cabile.

(See Figure 9.2.1.1).

From the master control center, an engineer gives information and
instructions to the operator of the studio classroom. Incoming signals
from the cameras are then modulated and relayed back to the monitors in
the studio classroom and to a secondary monitor room should the studio
classroom be too small to handle the on-campus section. In the studio
classroom there is one small television menitor for every iwo students.
The monitors are alsc provided with the necessary microphone facilities
so that all sections of the class can hear any comment or question.

Each of the four studio classrooms is handled in the above manner
by an operator and master control. From master control it is possible
to switch and/or connect any of the four channels to any of the rooms
on campus.

In addition to overseeing the on-campus facilities, the master
control center is also responsible for the outgoing broadcast. With
regard to this aspect of the control center's duties, there are monitors
which allow the engineer to see and adjust the quality of the picture
that is beamed at 12 GHz to the Black Mountain transmitter site about
seven miles away for broadcasting. The control center can also pick
up the broadcast signal off the air with a receiving antenna and

display the picture on monitors. This enables the center to be sure a
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I " “Video amp.

v

W
Te master control

Figure 9.2.1.1. Simplified video block diagram of studio
classroom. Pettit and Grace. (54) '
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properly controlled signal is being beamed out of the Stanford facili-
ties and is received by the off-campus classes. (See Figure 9.2.1.2).

The 12 GHz signal transmitted to Black Mountain is then converted
back to the ITFS frequency which is between 2.5 GHz - 2.686 GHz. In
order to efficient]y use the broadcast power allotted by the FCC, 70%
of the power is channeled to an omnidirectional antenna which broad-
casts over a 160° arc for a distance of twenty-five mi]es to the Tower
San Francisco Bay area. The rest of the power is divided between two
directionally aimed dish antennas that transmit to San Francisco,
thirty-four miles distant {36, 63) (See Figure 9.2.1.3.)

The receiving sites pick up the broadcast signal, convert it down
to the standard VHF frequency band for displaying on television monitors.
The audio element of the system is transmitted between the studio
classrooms and receiving sites through the Black Mountain transmitter
bétween 2.686 - 2.690 GHz.*

Each organization or industry is generally allowed to design
and implement its own receiving classroom(s) as long as the equipment
characteristics and specifications are compatible with SITN's own
equipment. Most typical receiving sites have a classroom for each of
the four channels so that courses broadcast simul taneously do not
distract other students. Fach classroom is equipped with the necessary
number of television monitors and talkback facilities.

Figure 9.2.71.4 is a summary diagram of the entire transmission

process from studio classroom to receiving site. At the receiving sites,

*Stanford has recently made talkback an option, rather than a require-
ment for participants.
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Figure 9.2.1.2. Simplified video block diagram of master
control room. Pettit and Grace. (54)
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Black Mt. B 5an Jose State }

transmitter

N/

Geographic distribution of San Francisco Bay
area participants in Stanford Instructional
Television Network. Pettit and Grace. (54)
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it is possible to videotape courses from the incoming signal. This
enables students to see all the lectures even though it may not be
possible to attend all the interactive lecture sessions because of
business obligations. By agreement, however, all tapes must be

erased within two weeks of the date the course is finished. Occasional
visits to the receiving sites by the instructor are the extent of
student-instructor interaction af the outlying classrooms. Other than
thaf all assignments and examinations, which are done on an honor
system at the receiving site, are picked up and delivered by a daily
courier. {54, 63)

As of late Stanford University is broadcasting some 180 credited
courses each calendar year to 30 participating industries and organ-
izations. This totals more than 5000 lecture hours each year. ACE,
transmitting during the off hours from Stanford, adds some 3,000 hours
of Tecture to Stanford's total to bring the annual broadcasting time -~
to more than 8,000 hours each year. (54, 63)

Stanford uses the network weekdays from 8:00 am until noon and
froh 1:00 pm until 4:00 pm. ACE then broadcasts from 7:00 am until
8:00 am, noon unt11 1:00 pm, and from 5:00 to 7:00 pm evenings.
According to Pettit and Grace, the system's broadcast schedule could
be extended so that it would be possible to transmit 14,000 hours
each year. (54, 63)

SITN Related Costs: The initial capital investment that made the
Stanford Instructional Television Network broadcast and transmission

facilities possible totals $625,000.* Each of the industries and

*Appendix 9.8 provides per channel breakdown costs for ITFS systems
in general.
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organizétions participating in HCP pays a share of the capital yéariy
income.' Table 9.2.1.2 indicates the various industrial categories
and the membership fee that cbvers the firm’s proportion of the
| capital investment. In addition to helping in covering the caﬁital
investméht'costs, these same ofganizations are a source of funds for
future:capifa]lexpenditpres. (54, 63)
| From Table 9.2.1.2, it can be seen that the smallest organization
~pays only $2,200, while the largest organization pays $39,600.
Furthermore, it is possible to participatg ih STTN dn a trial basis
for a year for a fee that is less than 15% of the membership fee. (63)
In addition to contributing to the capital investment, each HCP
industry or organization ﬁurchases or rents the necessary equipment
for its own receiving classrooms. Not considering the audio |
capab?1it1e§, a sing]é classroom that can feceive any of the four '
channels costs approximéte?y $2,100. The more e1aborat§ four classroom
set-up with each room capable of receiving any of the four channe1s
costs about $4,500. (63) (See Table 9.2.1.3). |
Thé cosi of édding the talkback capabilities to the receiving site
system for one classroom facility is aboﬁt $5,000 and for the foﬁr'
classroom design about $6,500. (See Table 9.2.1.4) (63) Since the
‘talkback element of SITN is an option left to the organiZaiion, the
cost of hardware equipment varies between $2,100 at the ﬁinimum and -
sTightly more than $]1,000 at the maximum.
- The final responsibility and cost to industry is the registration
of the students. Students pay a tuition fee on a per unit basis in
HCP, which is not greafer than one-fifteenth of a fu11—timé student's

tuition per quarter term at Stanford. During 1973-74, the HCP tuition



Annual
Gross Sales

$ <5 miltion
5- 20
21- 50
51-100
>100

Table 9.2.1.2. Participant Fees for SITN Members.*

Number of Membership Trial

or Employees Fee Year
<200 $ 2,200 $ 200

200- 800 8,800 1,200

800-2,000 17,600 2,300
2,000-4,000 26,400 3,400

or an alternate plan providing equivalent payback, interest to be
computed at 7 1/2% per annum, ‘

*SITN information packet. (63)

Nine Morse*
Annual Payments

$ 314
1,223
2,341
3,606

745



Table 9.2.1.3. Cost of Classroom Rece1v1ng Equipment as
given by SITK +

Two classrooms Three classrooms Four classrooms
Single classroom each independently each independently each indepandently
switchable switchable switchable switchable
to any one to any one to any one to zny one
0f four channels af four channels of four channels af four channels

PURCHASE OPTION

A Head-end receiving
equipment including
10" mast, 2' para-
bolie entenna, down-
converter, VHF anmpli-
fier, power supoly, .
cable (installed) $1,350. $1,350. $1,350. $1,350,

B. TV receiver and
mount, RF outlet,

cable (installed) 7095. 1,500, 2,335, 3,180,
Purchase Price $2,145, £2.940, $3,735, 44,530,

LEASE QPTION* - Total Cost.
per month for:
a. One year $ 207, $ 281, $ 350, $ 436,

b, Two years 3. RN 196, 238, L

c. Three years 81. 11, . 142, 172. z;
RENTAL OPTION** r

a. donthly rental 75. 105. 137. 168.

b. Connect charga 500. 600. 700. 800.

¢. Disconnect charge 100. 120. 140, 164.

d. Reconnect charge 100. 120. 140. 160.

*Lease includes 5% sales tax, - 1t does not include maintenance.
**Rental includes 5% sales tax and g1} maintenance. Connect, discomnect and reconnect charges are extra.

NOTE: Credit will be given towards purchase at the rate of 66 2/3% of monthly lease or rental payments
made during first year.

ESTIMATED COST OF ITV EQUIPMENT AND SERVICES REQUIRED EY COMPANIES
ECEIVE QNLY - NO TALKBA|

- +SITN Information packet., (63)



PURCHASE CPTION
R, Rdding talk-back
antenna and matcnhing

Table 9.2.1.4. Cost§ of Talkback Facilities as Given

Single ciassroom

switchable
to zny one

of four channels

by SITH +

Two ¢lassrooms

switchable
to any one
of four channels

each independently

Three c¢lassraoms
each independently
switchable
to any one
of four channels

Four classrooms
gach independently
switchablie
to any one
of four channels

cable § 200,
B. Recziver modified for
talk-back switching,
muting, master panel,
line drop, microphana,
etc. . 530.
. Automatic time-shared
talk-back transmittar
with cables {instaliad) 4,200,
Purchase Price 54,930,
LEASE OPTIDN® - Total cost
per moenth for:
a. One year $ 475,
k. Two years 259.
¢. Three years 187.
RENTAL OPTIQN**
a. donthly rental 183.
b. Incremental connact
charge : 650.
¢. Iacremental disconnect
charge 100.
d. Incremental reconnect
charge 10Q.

$ 200, -

1,060.

4,200

$5.460,

§ 526.
287.
207.
212.
750,
100,

100.

*Lease inciudes 5% sales tax, - it doss not include meintenance

**Rental includas 5%

+SITH information packet. (&3)

$ 200.

1,590,

4,200,
5,990,

$§ 577,
314,
227,
2n.
8580,
100.

100,

$ 200.

2,120.

4,200.

5,520,

$ 628,
342,
247,
251,
§50.
100,

100.

sales tax and all maintenance. Connect, disconnect and reconnect charges are extra.

Credit will be given towards purchase at the rate of 66 2/3% of monthly lease or rental payments

INCREMENTAL COST OF ADDING ‘4 CHANNEL AUTOMATIC TIME SHARED TALK-BACK

10 RECETVE UNLY SYSTEM

-9/1-
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has been $67 per credit although there is a minimum tuition fee of
$245. Students taking the non-registered option pay no tuition fee.
However, industry must pay a matching fee of $67 for both the HCP
student and the student in the non-registered option (NRO). The
matching fee goe§ to the department in which the student is registered
and helips cover the part-time student educational costs. 'Fina11y, a
$20 per credit television surcharge is added to tuition and matching
fees to cover daily operation expenses of the network. Auditors'’

fees are handled in a slightly different manner, and‘the fee varies
depehding on the number of individuals sitting in a coﬁrse. The minimum
payable auditor fee as of 1973-74 has been $75 for a single person,
and the fee could rise in excess of $3,500‘f6r more than 150 perSons
auditing a course. (54, 63) (See Table 9.2.1.5.)

9.2.2 The University of Southern California Instructional
Television System

In 1972, the University of Southern Cafifornia Interactive
Instructional Television System began televising courses to business
and indusfny‘in the greater Los Angeles area. The USCTnetwork may be
the most technically sophisticated and most highly developed of the
ITFS systems. The network is a four channel one-way video, two-way
audio ITFS system with an FM radio link allowing talkback.

Through the interactive television system, students can work on
undergraduate or advanced degrees, take pért in continuing education
studies, and receive short seminars or other information services
whiTe ;emaining on or near their place of work.

The system is centered around the Norman Topping Instfuctional

Television Center on the campus of USC. In this building, which was
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Table 9.2.1.5. Student-Related Fees and Auditor Fees for

SITN Participants *

The following schedule indicates fees for the 1973-1974 academic

year.

Tuition
Matching Fee
TV Surcharge

Per Unit

Number of Auditors

HCP
$ 67
67
20

$154

NRO
$0
67
20
487

Fee for Each

AUDITOR

SEMINAR
$0
0

0
$0

Maximum Payable

1- 20 $75.00
21 - 40 0.00 $1,500

41 - 80 37.50
81 - 150 0.00 $1,500
Up to 150 $3,000

Above 150 $20.00

*SITN information packet. (63)
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constructed with an $825,000 gift %rom the 0lin Foundation, are located
four studio classrooms with their respective operators' boothes at the
rear of each room and the master control room, which.is the coordination
center for all the classrooms and the entire delivery systém. The on-
campus ‘studio classrboms and control faci]ifies, plus the master control
center function in essentially the same way as the Stanford Instructional
Television Network. The major difference is thaf the USC system uses

three cameras, rather than two as in Stanford's case. The front camera
which focuses in on the students is the additiona) camera; (68)

From the control booth an operator can choose the picture from the
oyerhead‘camera, which is employed when the instructor uses the desk
pad rather than the blackboard; the rear camera, which pictures the
instructor before his class; or the front camera. Or, two pictures may
be presented simultaneousiy to show a Sp1it screen image. As jn the |
case.of tﬁe Stanford classrooms, every two students share a TV monitor

“with appropriate talkback faciTlities. " The network can also broadcast
from an auditorium, which is equipped 1ike the studio classroom. Thus,
Targer conferences or seminars may be televised to the off—campus.
classrooms. | |

Master control also functions to provide guidance to each of the
studio classroom operators, insure the quality of the signal to both
the studio c]assfoom and.to thé receiQing sites off the campus, and
channel the four different courses being televised to the correct ‘
satellite rooms on campus or to the Seaver Conference Center, (Sée Figure
9.2.2.1.) The signal from the studio classrooms is beamed to the Mount
Lee transmitterwhere the signal is rebroadcast over the Los Angeles

community for thirty miles in all directions. Receiving sites in the

V-3
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reception area pick up the signa} and convert it to the YHF-UHF band
wheré the picture can then be displayed on television monitors.  The
necessary receiving and talkback equipment, plus classroom{s) are
furnished by the individual companylor firm.

-As of 1973, many companies and firms have receiving sites. There
is also a receiving Tocation at Rolling Hills High School, which is used
on an experimental basis and another regional receiving s{te located in
the heavily industrialized E1 Segundo area. The Information Science
Institute at Marina del Rey will be added to the network in the very
near future, also.

The Hughes Aircraft Company, Aerospace Corporation and Burroughs
located respectively at Culver City, F1 Segundo, and East Pasadena are
equipped with receiving classrooms to pick up broadcasts. The.present
two classroom facility at Hughes Aircraft will soon be expanded tb
bring live Tectures to several classrooms and also enable videotaped
programs to be patched into five separate study‘carrels for students
- who have missed a lecture. Aerospace Corboration with its four receiving
classrooms_and wired auditorium shares its facilities with the Air
Force Space and Mfssile System QOrganization in receiving broadcasts.

The Burroughs Company has a two classroom facility that is shared with
.tﬁe Bell and Howell Company. In February 1974, Jet Propulsion Laboratory
~ in Pasadena and Van Nuys' ITT-Gilfillian were to be added to the USC
system. (68, 69) '

With the aid of a $99,500 National Science Foundation grant, USC
has established a regional four classroom receiving site in the E]
Segundo area. The purpose of the regional site is to enable companieés

that would like to participate in the network the opportunity to do

¥
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so at a reduced cost. Students attending the regional sites must travel
a short distance to the receiving location, but it is a much shorter
distance than driving to the campus of the University of Southern
California. In the near future, a second site will also be chosen for
locating another regional classroom facility. Although the regional
classroom application has yet to be evaluated, its success or failure
may influence the future development of the overall network. (68)

The Rolling Hills High School receiving site is involved in an
experimental program concerned with high school and university inter-
action. The system is primarily used to teach computer programming to
high school students and is infrequently used for supplementary lec-
tures from USC instructors to students. (68)

The Information Science Institute which serves as a research
branch of the engineering school in computer science will also be
equipped with receiving classrooms and originating facilitfes. Staff
members and studentsworking at the Institute will be able to originate
>te1evised courses. Students in the near‘proximity of Marina del Rey will
also be able to take televised courses from the ISI facilities. In
time, the USC medical campus and the Marine Science Center at Santa
Catalina Island will be added to the network. (68)

Presently, the USC system is offering only about thirty courses
a semester, including a non-credit caTcuTus‘refresher course for high
school teachers. 1If the system were used from 7:00 am until 8:00 pm
weekdays, it would be possible to televise at Teast 80 three credit’
courses each semester. (68)

It is possible to become a member of the USC network in either of

two capacities. In one capacity, the organization is simply allowed to
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take part in short seminars or participate in USC televised courses on
an "audit only" basis. In the other capacity, a company or firm takes
part as a fully participating member.

The compfete participation option's membership fee, 1ike the
Stanford network, varies with regard to the gross annual sales of the
company or its number of employees. In USC's case, the smallest company
pays only $15 per month, while the largest pays $475 per month, or
approximately $180 and $5,700, respectively, on an annual basis. (68)

Each company pays for its own receiving equipment and facilities,
which‘cbsts in the range of $6,450 for a single classroom with talkback
facilities to about $9,700 for the four classrooms with talkback equip-
ment. For companies that merely participate as an auditor, rather than
as a full member, no fa]kback equipment is required, and costs. for the
classroom may be as Tow as $1,500. It is also possible for a company_
faking either option to lease the necessary facilities on a monthly
baﬁis. (63)

What the off-campus student and company pay tuitionwise varies with
the student's status. Aldegree seeking student pays the same tuition as
a traditiona1 student plus an additional $20 television charge. A-nonw
degree seeking student pays about one—foufth the tuition that:a degree
seeker does and the $20 television charge. An auditor merely pays the
non-degree students tuition and no television fee. 1In most cases the
television fee is paid by the company. Although the 1imit was not stated,
there is a ceiling limit which the total television fee of $20 per
student may not exceed. During the second semester of operation, some

150 students were registered in television courses. (68)
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Although the network has been in operation since 1972, the future
goals for the USC Interactive Instructional Television System are to
incorporate more industries, organizations, and agencies into the system.
Junior colleges and high schools will also be brought into the system
where USC can meaningfully contribute to the educational goals of those
institutions. (68)

The USC syétem plans to increase the programming schedule and
develop more programs in the science and engineering areas and broaden
the scope of the televised courses to include the business and management
fields. (68)

9.2.3 The University of Minnesota University-Industry Television
for Education Program

After a brief history of employing closed circuit television in
conjunction with an electrowriter to teach graduate courses to IBM
employees in Rochester, Minnesota, the University of Minnesota initiated
the UNITE program. The UNITE (University-Industry Television for
Education) program, which began operating inlthe fall of 1971, was
developed through the joint effort of the Univefsity of Minnesota's
Institute of Technology and the General Extension Division. The program
uses a two channel, one-way video, two-way audio ITFS system to broad-
cast graduate and upper level undergraduate courses to the Twin Cities
and:Rochester areas of Minnesota. The program is primarily intended to
benefit engineers and scientists in the industries and governmental
agencies in these regions. (70)

As has been the case with the development of many of the ITFS
systems, a continuing need for professional engineers and scientists to

undergo mid-career retraining with minimal travelling inconvenience led
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eventually to the development of UNITE. Through the UNITE delivery
system, professionals in industry and other agencies are able to
actively participate in the University's on-campus day prdgrams. It
is during the day that the majority of the courses needed by the
empidyees of organizations are taught. (70}

The courses that are televised are regularly offered classes which
are attended by on-campus studénts. The modified classrooms on the
campué, however, double as the origination studios for the broadcasts.
Either of two cameras that are controlled by an operator may be used for
transmitting the picture. An overhead camera is used for desktop |
demonstrations, slides, or when the instructor wishe§ to use the writing
pad ratﬁer than the blackboard. The camera at the back of the room
provides a general view of the class and-instructor. Both cameras
be tilted, panned, or.zoomed, which is often done when the instructor
is speaking‘or working at the blackboard. {(70)

The picture is displayed in the on-campus classroom, in addition
to being transmitted to the downtown Minneapolis broadcast tower. The
students see and hear the same thing that off-campus students would
see and hear over a television monitor which every two students share.
Each monitor fs equipped with the necessary microphone facilities 50
that any question or comment may be heard by all students. Because the
on and off-campus students alike can see and hear the same lecture
through the same medium, the course instructor is require& to develop
only a single fofmat for Tecturing to all sections. (70)

Presently., the system has two studio classrooms. One studio

classroom seats thirty students, and the other seats fifty students.
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But if the classrooms are filled to capacity, each class has a satellite
room that is equipped with the necessary monitors and talkback
facilities to handle the overflow. (70)

To reach the off-campus classrooms, the Foshay Tower in
Minneapolis broadcasts an omnidirectional signal for a 25 mile range,
and this covers the Minneapolis area. In order to reach the Rochester
area about 80 miles from the Minneapolis area, dish antennas beam the
signal to a relay station, which in turn transmits the broadcast to
the Rochester area. The talkback portion of the signal returns by
-the same route to the Foshay Tower where special grade telephone lines
carry the audio signal to the studio classrooms where the class and
instructor may hear the question or comment.

Presently, the following organizations are equipped with receiving
facilities although it appears that many other groups are interested:
iBM laboratories in Rochester, two separate plants of the Univac Corp-
oration, Honeywell's three plants, the Northern States Power Compény,
3M Company, and the U.S. Bureau of Mines Research Center. (70)

Each of the receiving sites picks up the transmitted signal off
the air with their own antennas and converts the signal to VHF-UHF
bandwidths for display on TV monitors. All of the receiving sites are
fully equipped with talkback facilities, also. Videotaping of the
Tectures is permitted for as many lectures as necessary. This allows
students to see Tectures that might have otherwise been missed because
of other obligations. In addition, videotaping allows students to
review past lectures. Al tapes must be erased at the end of each
academic term according to mutually agreed upon policy. (70)

It is possible for students to earn the Bachelor of Science degree,

which provides study in engineering and related sciences, the Master of
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Science dégree for engineers,rand finally the Master of Engineering
degree, which emphasizes a design project. The courses are all taught
during the regular day session in the program section denoted UNITE A.
In the UNITE A group, graduate and advanced undergfaduate courses are
taughtrand televised in mechanical, electrical, and geological engi-
neéring,-engineering méchanics, computer science, mathematics, physics;
and operations research. (70).

-Courses taught through the UNITE B settion are usually requested
by the nefwork members. These courses are usually taught through the
Gengral Extension Division of the University. The UNITE B courses, in
éontrast‘to UNITE Alsedtion'courses which are te]evised during the day,
are broadcast in the evening hours. |

The UNITE C section is composed of experimental courses, ghort
lIectdres, or seminars which may be of interest to the participating
members. UNITE C courses are televised during the S]otS-when.regu1ar
classes do not use the system. (70)

The UNITE advisory committee is responsible for the administration
"of the edupational goals of the mehber groups. The committee is com-
~posed of ﬁembers of the University and the participating organizations.

'Based\oh the membership's academic needs, a series of courses which
~appear to be most appropriéte are se]ected_for televising to the off-
‘tampus students. (70) Off-campus students are registered into the

courses by a team which comes to the premises of'eéch Feceiving‘1ocation.~
~The students then follow the customary procedures of comp]eting'course—
workland assignments, which are picked up andrdeT{vered by cdurier.
Examinations are also doﬁe at the receiving sites under the supervision

of a company administrator.
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UNITE's present costs of operation are financed primarily by
industry through special fees and partly by students' tuition. The
initial development was primarily financed by the participating
industries. (70) The future of UNITE appears to be aimed at reaching
a gfeater number of organizattons within the present area of broad-
cast coverage. {71}

9.2.4 Case Western Reserve University Instructional Television
Network

Since fall of 1972, Case Western Reserve University has been
operating the Instructional Television Network which is used to reach
many off-campus learning centers Tocated at industrial sites in the
Cleveland, Ohio, area. Case Western Reserve University's network
relies heavily upon an ITFS system used in connection with videocassette
technology. Although it appears that the ITFS system is used in a
manner similar to the University of Southern California's or the
University of Minnesota's ITFS system, not much was readily available
concerning the specifics involved. The same is true for video-
cassettes, although it is known that the cassettes are used to bring
on-campus courses to industrial extension centers. (68, 72}

The philosophy of the Instructional Television Metwork is oriented
towards the "open university without walls" concept. The premise of
the ITN is that industrial growth depends upon the continued growth of
its workers. The growth of these workers depends upon the periodic
updating or upgrading of the skills and knowledge of the employees,
which extends beyond the traditional college years and continues through-
out every individual's working life. Thus, it is the function of the

University to provide the opportunities for growth through continuing
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professional education. In addition Tearning options must‘be made
acceséib]e at a pate controlled by the learner whenever bossib]e. (72}

- This philosophy has exérted a major influence upon the development
~and form of the Case Western Reserve University Instructional Te]ée,
vision Network. The ITFS system is capable of delivering the
instruction to the learner, and the videocassette can, in part, help
the-individua1 to learn at his own pace and convenience. Approximately
70% of the learning centers (about 12) depend upon the videocassette
method of instruction, while the remaining 5 learning centers depend
pr{mariiy on the 1ive TV broadcasts. {72)

Presently, ft.is.possibie to earn the Master's degree in Business
Administration or the Master of Science degree in the fields of engi—.
neering, applied statistics, or operations research, and it is also
possible to earn the Bachelor of Arts degree. The courses offeréd for
the bachelor 1eye1 are generally of.a junior-senior category that are
designed to allow the community college graduaté to attain a fbur year
degree. The coursework for the master's Tevel may be completed entirely
through thé ITN if the'stuﬁent so chooses. In fact some doctora1.work
may be taken over the network even though it is not possible to
complete a doctorate by the ITN. (72)

Studenfs may be admitted to the ITN programs in either of three
categories. In one category, the student is admitted with the iﬁtention
of obtaining a degree in the near future. This is the regular student
status. The second category is reserved for Special'students:who
generally intend té do only limited coursework in certain areas and
are not degree seekers. This may include students who already have

advanced degrees, but wish to further develop their present skills, or
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students who simply wish to develop other skills. The special student
status is also used for students who wish to enter the graduate
programs as regular students but have not yet proven their competency
to do graduate level work. After successfully participating in ITN
courses as special students, it is possible to petition the University
to be admitted as regular degree seekers. The third category is used
for students who merely wish to audit courses.

Regular and special students who take courses over the ITN pay
$109 per semester credit hour, which is based on the on-campus, part-
time student tuition fee. Auditors pay $60 a semester credit hour for
the right to sit in on a course. (72)

Figure 9.2.4.1 Tists the organizations presently participating in
the Instructional Television Network, the number of learning centers
at each location, and their geographical Tocation. The network was
initially designed and implemented with a George Gund Foundation grant
in early 1972. At that time only three organizations were committed
to participating in the network, namely NASA, the General Electric
Company, and the Bailey Meter Company. Since that fime the system has
grown to include thirteen organizations having seventeen learning
centers in the fall of 1973. During the fall 1973 semester, twenty-
five courses were taught to 321 students via the network. From fall
1972 up to and including fall 1973, 51 courses have been taught through
the Instructional Television Network. (72)

Figure 9.2.4.2 depicts the growth of the network from its
inception until fall 1973, in terms of the number of students and
organizations, plus learning centers. As can be seen from the figure,

the ITN has experienced general growth. [t is expected that as long
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as Case Western Reserve University meets the needs of the industrial
community, the growth of the system will continue. Financially,

the network is self-sustaining totally on student fees. (71, 72)
9.2.5 Other ITFS Television Systems

Although not much information was available, it is known that
both Bradley University and the University of Pennsylvania are
operating ITFS systems.

Since 1969, Bradley University has been offering both'c]asseé
for co]lége credit and continging education in the Peoria, 1119nois’
area. (73, 74)

Likewise, the'University of Pennsylvania has served industry in
the greater Philadelphia area and aﬁ outlying campus at Va1ley Forge
through an ITFS system, which began operation in 1972. (74, 75)"

The State University of New York at Buffalo is also repoffed

to have such a system. (53)
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APPENDIX 9.3

POINT-TO-POINT MICROWAVE TELEVISION SYSTEMS
9.3.1 The Association for Graduate Education and Research of North
Texas

TAGER is the Association for Graduate Education and Research of
North Texas. It was proposed in 1966 and became operational in the
fall of 1967. (71) The initial purpose of the TAGER network has been
to serve the technical industries of northern Texas through a
cooperative consortium of higher education institutions interacting
with industry. (76}

TAGER participating institutions and industriaily-located
receiving classrooms are identified and depicted in Figure 9.3.1.1.
From Figure 9.3.7.1 it can be seen that TAGER is primarily active in
the Fort Worth-Dallas area.

TAGER's success in fulfilling the educational needs of industry
has encouraged the network to seek out and meet educational needs in
other institutional areas. In 1969, a TAGER member, Southern Methodist
University, expanded to allow underclassmen at liberal arts colleges in
the region to receive science and engineering courses and, then,
transfer into the third year program at SMU. (77, 78) Currently,
courses in the social sciences, business, law, humanities, and arts
are also offered through TAGER to industry and TAGER member educational
institutions. These non-technical courses are the most recent addition
to the TAGER programming schedule. (76)

In February 1970, in accord with the TAGER effort to more
completely serve learners in higher education, the TIES-US (TAGER

Institute for Environmental Studies in Undergraduate Sciences) program
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was established with the support of the National Science Foundation.
The participating institutions have been Austin College, Bishop
College, Texas Wesleyan College, and Dallas Baptist College. (76)

"TIES-US emphasizes interdisciplinary, problem-oriented,
educational approaches and use of two—way...seé and be seen...
television capability in four initial program areas: experimental and
theoretical studies, science teacher education, urban studies, and
racial and ethnic studies." (76)

Presently, however, it is more common for courses to be broadcast
with one-way video and two-way audio, and for these courses to be
formulated along conventional lines with regard to subject matter and
teaching format. Courses are beamed live from several locations.
Southern Methodist University has four originating studios; Texas
Christian University, the University of Texas at Dallas, and the
University of Dallas, each have an originating studio as do Austin,
Bishop and Texas Wesleyan Colleges. (See Figure 9.3.1.2.)

A typical classroom at SMU, which has the greatest number of
studios, comes equipped with two cameras, two television monitors for
the class to view when necessary, plus an adequate number of
microphones so that off-campus students may foliow the discussion.

The instructor in the studio classroom is seated at his desk on a
slightly raised platform before a conventionally meeting class. A
camera at the rear of the room may follow the instructor’s motion
horizontally and vertically while also zooming in for a closer picture.
A second camera is situated over the desk where any material written on
a pad may be broadcast to the receiving sites or over the studio

classroom monitors. In fact, this procedure of writing on the desk
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pad, rather than using the blackboard, is preferred by the instructors
because the class and instructor can nearly always be in face-to-face
contact. A technician in the rear of the room then controls either
camera or presents both pictures through split screening.

There are enough microphones in each studio classroom so that the
instructor's lecture and studio classroom discussion can be heard by
any other off-campus class taking the same course. Each off-campus
class sees the classroom and instructor but can not, in turn, be seen by
either the instructor or other classes. However, because the audio
system is two-way, all sections whether on or off-campus can hear and
take part in the discussion. (77)

ATso, because the configuration of the TAGER network is radial in
form, which means that all originated courses feed to a central
switching area in order to be beamed to any receiving site, any
receiving classroom, anywhere in the system, may receive a course
being broadcast from any originating studio in the network. (78)
Figure 9.3.1.2 diagrams the TAGER network and the technological
capability for program delivery and reception to and from the TAGER
participants.

The off-campus students meet in the receiving classrooms at the
proper tfme to Tisten to the lectures. The most satisfactory
configuration for the off-campus classrooms is one television monitor
for every eight students in two rows of four chairs. Generally, there
are two television monitors for each classroom or a total of 16 seats.
Where there is more than one classroom per site, the classrooms are
ordinarily clustered together about a logistics office. In 1971,

thirteen industrial plants were equipped with over 50 receiving
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classrooms, and 36 receiving c1assfooms were located on campuses of the
éight partiéipating educational institutions.*

Class assignments or examinations are picked up or.distributed
daily by a courier who travels over 300 miles a day. Assignments for
on and off-campus sections alike are the same, and they are graded
together as a single course. |

It is also worth noting that every instriuctor in the SMU Institute
of Technology, which televises 85% of the.TAGER courses, has had a
course broadcast at one time or another. {33, 77} Presently, the‘SMU
studios dperate from 8:00 a.m. until 9:30 p.m. Monday through Tﬁursday .
and from 8:00 a.m. until 5:00 p.m. bn Friday to round out a full week |
of broadcasting. (77} Other off—campus student-instructor interaction
can take place through telephone consultation, or even over the televi-
sion'system during unscheduled broadcast hours. Saturday on-campus
sessions and‘instructor visits to the outlying c]assropms are the other
major forms of sfudent—instructor interaction. (78) |

With the excepfibn of research, which is typically done on campus,
it is possible to earn a bachelor's, master's, or doctorate degree |
without having ever attended ciasses in an on-campus situation.
However, because off-campus students are dealt with in the same manner
as fraditional students, the facilities of the campus, such as
libraries, are at the offécampus students disposal should the need
ever arise. In fact, in the fall of 1969 at SMU, a principal TAGER
participant, out of some 1070 full and paft-time engineering graduaté

students, 890 were taking courses off-campus at work via the network

*Where different references gave different figures for classrooms, the
most recent source was used.
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for an average of one and a half courses per student. Some 180 other
students were conducting study and research on campus as full-time
graduate students. OF the 1070 graduate students in the major fields
of engineering, some 870 were seeking a master's degree, while 200
were pursuing a doctorate. (77)

Recent figures for tate 1973 indicate a student population of
about 1600 in the fields of engineering, natural and pure science,
business, social science, law, theology, and the humanities. (71)
These students are charged the normal $60 per semester credit hour,
but, in addition to the $60, there is a $40 télevision fee per credit
hour. This brings the total cost to $100 per semester credit hour.
However, quite often the company or firm employing the students pays
the $40 television fee. From the $40 television fee, $8 is retained
by the TAGER system, and the remainder goes to the institution
originating the course. (77)

Although the following figures are somewhat dated (reported in
1971) TAGER facilities cost: 1) approximately $60,000 for each

originating studio including the necessary electronics equipment,

2) about $40,000 for the first receiving classroom and equipment and
$20,000 for each classroom, thereafter, and 3) about $1,000,000 for the
transmission network, sometimes referred to as the "Green" network
because a philanthropic gift from Mr. and Mrs. Cecil Green financed the
network.

These cost figures are essentially for the original 12 Ghz spine
and 2.5 Ghz spur private microwave network. But, future plans include
converting the TAGER network to a 2.5 Ghz microwave system with

omni-directional, rather than discrete beaming of transmissions. (77)
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The talkback element of TAGER is carried on over leased té]ephone
lines. (36) However, the total system cost in the vjcinfty of 2.5
miTlion do11ars. Also, more educational institutions and industries
will be incorporated into the network. (77)

TAGER maintenance cosfs are apportioned among the participating
‘institutions,'and the costs reflect the extent to which each
ihStitutioﬁ makes use of the network. For example, SMU utilizes the
system 85% of the time and pays some $3b,000 annually in maintenance,
which is a major portion of the bill. (77) '

TAGEﬁ network administration and policymaking is carried out by a
repreéentative body comprised of individuals from the member
institutions with appropriate committees involving educational and
industrial concerns. This inter-institutional cooperative effort has
played a major role in TAGER's success. (36)

9.3.2 The Indiana Higher Education Te]eéommunications System

In 1967, throuéh the action and appropriation of funds by the
.Indiana State Legislature, the Indiana Higher Education Té]ecommunica—
tions System was made possible. The primary duty\of the organization
ha§ been to provide an instrument throﬁgh which educational resources
could be shared by the universities of the state. The IHETS, once set
in motion, has had four general goals to accompliish:

‘“Communications-To operate communications networks

inter-connecting educational centers in Indiana and to

facilitate the flow of messages along these channels.

Education-To assist users of the channels in shaping

applications of the media to the attainment of

educational objectives, and to encourage use of the

media planned within the broader context of the
teaching-learning situation.



-202-

Cooperation-Through its total organization, to link

the State Universities and the many campuses of the

Indiana Vocational Technical College in their

mutual effort to improve their own educational

programs and to assist their collective efforts to

reach a wide spectrum of educational constituencies

within the State.

Innovation and Change-To provide the human "networks"

(committees, publication, telephone conferences, etc.)

through which people involved in higher education

may devise creative solutions to educational problems,

and to manage change by collaborative planning.” (79)*

The original participating members in the IHETS organization were
Purdue University and Indiana University, who had previous experience
with a microwave television link between their main campuses and
between the main campus of each university and its regional campuses,
and Indiana State and Ball State Universities. 1In 1971, Vincennes
University and Indiana Vocational- Technical College were added to the
1ist of actively involved institutions.

The colleges and universities are Tinked together through the
voice network and, in most instances, the video network of the Indiana
Higher Education Telecommunications System. Table 9.3.2.1 is a list of
the academic institutions that are interconnected via IHETS.

Video Network: The major component of the video network is a
microwave system whose facilities are supplied by the telephone
companies in the state. Through Indiana Bell Telephone, the primary
supplier, General Telephone and Electronics, and the Long-Lines
Division of American Telephone and Telegraph, the microwave system
serves as the heart of the video network and 1inks up with a CATV

system, an ITFS station, and several public broadcasting stations,

*Ihe majori@y of the information for this section was taken from
Indiana Higher Education Telecommunication System." {79)
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Bloomington
Evansville
Fort Wayne
Gary
Hammond

Indianapolis

Kokomo
Lafayette

'Muncie

New Albany
South Bend

| Terre Haute

Vincennes

Westville

Richmond

South Bend/Notre Dame
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Indiana Higher Education TeTecommun1cat1ons System
part1c1pat1nq institutions®

" Indiana University

Indiana State University |

Indiana University-Purdue University-Fort Wayne

Indiana University-Northwest

Purdue Univer;ity-talumet Campus

Indiana University-Purdue University Cémpus
Medical Center

38th Street
Downtown

" Indiana University

Purdue University

Ball State University
Indiana. University Southeast
Indiana University

Indiana State University

Vincennes University

~ Purdue University-North Central Campus

Indiana University East

University of Notre Dame

*THETS information packet. (79}
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which help extend the area of coverage throughout Indiana. The system
is composed of several discrete paths and several routing switchers to
divert the telecasts to the proper Tocations. A computer controls the
actual switching and divérting of the telecasts to the correct
locations. (79)

Many of the transmission paths are bi-directional, which means
many of the instructional centers can receive as well as originate
programming. The main campuses of the four major participating
universities, Purdue, Indiana, Indiana State, and Ball State
Universities, are capable of originating two programs simultaneously.
In addition to these four universities, the Indiana Medical Center and
the IHETS control center are capable of reaching any location within
the network. Some locations are able to receive two different
telecasts simultaneously. The locations, which have the necessary
facilities to receive two simultaneously different transmissions, are
in Gary, Hammond, South Bend, Fort Wayne, the Indiana Medical Center,
and the control faciltity of IHETS in Indianapolis. A1l other receiving
locations are able to bring in only one program at a time. (See Figure
9.3.2.1 for the location of participants in the IHETS video network and
their transmit/receive capabilities.)

By contracted agreement, telecasts that come to the South Bend
campus of Indiana University are remodulated and transmitted via'two
cable TV channels of the Michiana Public Television Corporation to the
University of Notre Dame, St. Mary's University, and Bethel College,
plus four hospitals in the South Bend-Misiwaka areas. Although these

telecasts are transmitted within the cable television spectrum, special
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converters are required to decipher the signals and obtain the actual
telecast.

The Indiana Higher Education Telecommunications System also
operates an ITFS station in the Dyer area, and occasionally makes use
of a second ITFS station in Indianapolis, which it does not own, to
telecast programs. The Dyer ITFS station broadcasts to hospitals in
the Hammond city area, Purdue University's Westville and Hammond
campuses, and the Gary campus of Indiana University. There are also
four public broadcasting stations whose over-the~air broadcasts are
switched via the IHETS network.

The video network is also used in the teleprocessing of many
videotaped courses. Since about 40% of the broadcast programs are not
live, but videotaped, it has been necessary to transmit these programs
during the off-peak hours of telecasting. By transmitting pre-recorded
programs during the off-peak televising hours the network is kept
relatively open for utilization of Jive programs, which employ two-way,
real-time interaction.

The teleprocess consists of encoding a videotaped program at one
location, transmitting the encoded information, and decoding the
information onto another videotape at some other location. The
transmission of the encoded information takes place in such a manner as
to automatically decode onto unattended videotape machines. With the
videotape essentially recreated at the new transmission site, IHETS is
then free to use the video network for switching and routing the live
programs. (79)

Voice Network: The talkback element of the Tive programs is

carried from the remote locations to the origination location via the



-207-

SUVON Tine, which is the state universities' voice network. First tﬁe
actual lecture, both audio and video portions, are beamed out to the
remote receiving locations via the microwave system. The instructor in
a TV studio presents a lecture that is picked up on studio camera and

by microphone. The transmission is then modulated and transmitted from
the local tower to the reception points either directly or by a series
of relay stations. The transmission is picked up at the receiving site;
the signal is demodulated and appears over a TV monitor or monitors.
Questions or comments that arise are then transmitted back through the

~ SUVON network. The student merely éheaks into a handset wHoSe

automatic dialer connects with the local éampus Tines. The message,
while travelling along the campus lines, reacﬁes the campus te]ephoné
switching and connecting center. At this point the Tine carrying the
message to the remote instructor is automatically connected with a

. SUVON Tine.

These SUVON trunk lines extend to the Medical Cenfer switching
site in Iﬁdianapolis. At the Medical Center, the incoming talkback
calls arrive over one of two lines that ére employed for talkback
purposes. At some point, the two lines are mixed and then chanhe1ed '
over a dedicated full-period teTephqné circuit that connects a majority
of the cities and campuses wheré it eventually arrives at the
~originating facility. Finally, the transmission is again adjusfed for
level and quality where the message is then heard over the TV
orfginating studio's speaker system. (See Figure 9.3.2.2.)

The SUVQN network, which makes the live talkback possible, is
composed of fourteen major trunk groups which are composed of 162

telephone tie-lines. _These tie-lines connect the universities amongst
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themselves and their regional or extension campuses through the central
switchihg facility at the.MédicaT Center in Indiahapolis. The
Indianapalis Medical Center also serves as a connection center for
Indiana Vocational Technical College at Columbus, the Indiana University
Eastern Center Richmond facility, and the Comnission on Higher
Education; these institutions are not direct]y.connected into the
fourteen major SUVON trunk lines.

The SUVON network, in addition to carrying té]ephone conversations,
is also used for the transmission of information to electronic ‘
"blackboards and teletypes, or for the production of facsimile. To a
.limited extent, SUVON can transmit computer data information; (79)

'As the network now operates, the maintenance and development of

the network itself is the major responsibility of IHETS, while the
costs of originating and producing programs are incurred by the |
institutions directly involved. The primary structure of the
telecommunications system was developed with the aid of the telephone
 companies involved and a $600,000 appropriation from the state
legislature. (79) |

' Purpose and Goals: Since its inception, IHETS'primary goals have
incTuded the transmission of undergraduate and graduate programs for
st&dents of the participating institutions. Courses in fields of _
music, nursing, communications, engineering, forestry, agriculture, and .
astronomy have béen telecast over the network. There are also a wide
variety of medical courses that are broadcast over the system in
connectidﬁ with extensive utilization by the Indiana School. of

-Medicine.
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Through the Higher Education Telecommunications System, programs
involving inter-institutional cooperation and exchange have been
initiated. The first concrete example of inter-institutional coopera-
tion has centered around a course titled, "Non-West Studies: East
Asia." For the first time, students could take the course at any
participating IHETS university or campus and receive the credit from
any of the universities involved.

In addition, several other groups are investigating the
possibilities that inter-institutional cooperation may offer. Courses
revolving around such themes as nursing and the law, family and the
taw, ecology, Afro-American studies, and history are being seriously
~considered for delivery in an inter-institutionally collective manner.

Both traditional and non-traditional Tearners have used the
system. Many non-credit seminars and courses have been presented over
the telecommunications system by professionals in the state for
| purposes of information and continuing education. Such professions as
medicine, real estate, pharmacy, and accounting have employed IHETS to
good advantage. Prison in-mates are also expected to be served in the
near future.

Broadcast Hours and Student Enroliment: Although few adequate
statistics were kept during the early phases of IHETS, early 1970 data
concerning the number of broadcast hours and the number of students
enrolled in credit and non-credit categories indicate the system to be
progressing with a high growth rate. (See Table 9.3.2.3.) The largest
area of growth, however, seems to be centered in the area of continuing

education.
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 Table 9.3.2.3. Growth rate of the Indiana Higher Education
Telecommunications System from fa]] 1970
to fall 1971*

Falil, 1970 Spring, 1971 Fall, 1971
Student Hours of _
Instruction 54,034 272,006 681,850
Student :
Enrollments 2,228 3,785 5,569
Recorded
Enroliments _
Credit 1,681 1,610 2,387
Non-Credit 607 7 1,875 3,182

*Indiana Higher Education Telecommunications System. (79)
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The Indiana Higher Education Telecommunications System has
undergone a series of reorganizations from the time its major coﬁcern
was development of the system hardware to the present operational state.
The network is now administered by a Board of Directors which was
created by the six member institutions' Boards of Trustees and is the
administrative body of the system. Through the Board of Directors,
[HETS facilities are committed to ihter-institutiona] projects. Under
the Board of Directors, a Council serves to develop formal project
proposals which are then referred fb the Board. The Council also
§ervés to advise, guide the Board, and carry oUt studies cohcerning
the operation and management of the SystEm. The final duty of the
Council is to serve as supervisor for the various committees, panels,
and conference groups.

The Indiana Higher Education Telecommunications System is étiTl
growing‘and expanding, Future plans include the more efficient use and
development of broadband communications, using a "pipeline concept" for
simultaneous transmission of a variety of information (raw data, audio,
video) at different freduency ranges within the total operating
spectrum of IHETS. The system will also increase the number of
receiving and origination facilities that are reached within the state.
Additional 1inks will be established with public broadcasting stations.
(79) |
9.3.3 The Oklahoma Higher Education Televised Instruction System

The Oklahoma Higher Education Televised Instruction System was
created in 1970 by an act of the Oklahoma State Legislature. The
system provides statewide educational opportunities for the peopie of

Oklahoma. Students who benefit from the television programs, attend



-213-

not on]y:the conventional educationa1 instftqtipns, but .also include
many who work. in business or government agenciés.' The network has also
reached students who have been hospitalized or confined to penal
institutions. (80)

The televised instruction system consists of a privately owned, -
point-to-point microwave transmission system whose broadcasts reach and
interconnect many ITFS areas. The signal is convefted to thg ITFS
frequencies at the appropriate time. The courséé are then viewed over.
a ciosed circuit, two channel system. Furthermore, most or atl
receiving sites have talkback capability. (33, 80)

The tefevisedkcourses can be transmitted from ahy of four

. universities, or a college, or two junior colleges. The University of
Oklahoma and the University’s Health Sciencé Center, Oklahoma State
UniVersity, the Univetsity of Tulsa, and Central State University are
the universities that have broadcast capabilities. Northeastern State
College, and Altus and Oscar Rose Junior Colleges have course
origination and transmission capabilities also. The tefeviséd classes
are then received at many sites, academic and otherwise, throughout the
state. (See Figure 9.3.3.1.) (80)

| The courses are originated from studio classrooms of the various{
campuses that are equipped with cameras and microphones. Two cameras
are positioned in each studio classroom. One focuses on the instrqctor
and blackboard area, and a second camera focuses oﬁ the instructor's
-desktop to pick up any activity on the desk or writing oﬁ the desk pad.
These cameras, which are controiled by technicians in an adjacent room,
provide the visual component for the off-campus sections of the

classes. Microphones pick up the audio element of the on-campus



§ BAATLESVILLE-B. W, T ’

j \
proncaciry-wn \
[} \
] [}
[] A
/ saND sPRINGE A Tucsa-7. 2
ENID-25'0" T ~
[T _ 7/ \ £ =
TRANSMITTING STATION & ST \-.-M Rt
’ - N, .
RECEIVING STATION© 1\ """m STONEBLUFP e
v SAM MUSKOGEE=1S
RELAY STATION » P CARNEY .
. FJ
ECMOND—1 (I
1 CENTRAL STATE UNIVERSITY ,’
2 HOATAEASTERN STATE COLLEGE OKLAHGMA CITY-5, 18, 20 (& 2 MiDWEST CITY -4
¥ OXLAHOMA STATE UNIVERSITY B i -~ ?snamu
BEWCASTLE f_ “-\ ps:um
4 OSUAR ROSE MINIOR COLLEGE : a OPQ
. : §  RoRmaN-¢ ""‘-\b Y Bevhes acnes 1
5 OU MEALTH SCIENCES CENTER F 1
& UNIVERSITY OF OXLAHOMA, : ’l “"-.,_ TATE MOUNTAIR i
T UNERSITY OF TULSA © GRANITE F; . 4 s @ STUART  wiLgUATON ‘i
11 ALYUS AUNIDA COLLEGE }  Rusme mwcs)“' . V4 it S e H
12 ANDMORE VO-YECH GENTER i . 4 \\ ’ aca WCALESTER °
13 BARTLEEVILLE WESLEVAN COLLEGE } BNvDER ‘
1 BUREAU OF HMINES

1S CAMTRON COLLEGE

16 CONTINENTAL QIL COMPANY

17 HALLIBURTON SERVICES

1 KERR-MCGEE CORPORATION

19 MUSKOGEE VA HOSTAL
DKLAMOWA CHAISTEAN COLLEGE

ORAL ROBEATS UNIVERSITY

ol
n
22 PrILLIPS PETROLELM COMPANY
I PHILLIPE UNIVERBITY

Figure 9.3.3.1. The Oklahoma H1gher Education Televised Instruct1on
System. Fall 1973 Bulletin. (80)

~vle-

g
E



=215~

]ecture and any questions or'comments from the live on-campus stu&ent
section. Return speakers ai1ow the Tocal students to'hear the remofe
students' comments. In general, the on-campds classes are conducted
iﬁ typica] fashion in classrooms, which in many respects are

conventional. The same can be said of the remote classes also. (80) -

The receiving sites are able to watch and hear occurrences in the =

on-campus section via television monitors, and the remote students are
able to respond with questions and comments via microphones and other
talkback equipment. In order to prevent a student frgm missing a
broadcaét,'videofaping of the telecasts is permitted, but 511 tapes
must be erased by the term’s end. A1l of the students do the same
work for the ¢lass with a courier service picking up and delivering
off-campus classwork. (80) :
Admission to the televised program'is based upon the same

requirements of admission to any of the institutions. Each te1évised_
course is accepted for full credit value by the participating c@]leges
and universities. It is the student's responsibility to be sure |
_credit is transferred from the originatihg institution to the stﬁdent's
attendant institution. (80) | |

” Courses, broadcast live, both of a standard or short/seminaf
nature are offered over the network. These courses may‘be graduate or
undergraduate level, but the primary program orientation is towards
graduate study in engineering, mathematics, computer sciences,
business, and geology for students in industry. (80) ‘The nétwurk is
maintained by the Oklahoma State Regents for Higher Education and

input from an Academic Advisory Committee and an Industrial Advisory -
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Committee insures the needs of both the colleges, universities, and
" business are met. (80)

Each student pays a fee based upon a regular student, or employee
in business or public agency status. Regular students pay only the
tuition fee for their attendant institution; employees of public
agencies pay the enro11ment'fee charged by the participating
institution, plus a ${0 per credit hour system maintenance fee.
Students in business and industry pay a $50 per credit hour fee.
However, in addition to the business or industrial student's fee, each
industry must pay $1000 per student to a110w one student to enroll for
one semester. If, however, an industry pays $25,000, that industry is
granted unlimited enroliment rights for its students. (33, 80)

The industrial and business fee helps to cover the costs of, and
investment in the Oklahoma Higher Education Televised Instruction
System, The total system has cost in the proximity of $1,700,000 with
the state government appropriating $1,000,000 to help cover fhe total
costs. (33)

9.3.4 The Michigan Expanded Resources for Graduate Education Network
of the University of Michigan

Fall 1970 marked the date on which the MERGE (Michigan Expanded
Resources in Graduate Education) system of the University of Michigan
at Ann Arbor began televising courses to southeastern Michigan. The
MERGE system was developed as a means of extending the University of
Michigan at Ann Arbor to the heavily industrial Detroit metropolitan
area. (81)

According to Schulte, Jr., in the state of Michigan where much

industry is firmly established, many of these firms are highly
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competitﬁve, and there is always a need for continuing educational
opportuﬁities for fhese industries' workers. Engineers, séientists,
and technicians are needed who possess the Tateét engineering skills
and pfactices or who have upgraded their talents through graduaté
'study. In addition, other skills are needed by these personnel which
are related to business and other areas. (82)

'-while the need has been established, the manner of 1nstructidn
must be a form that is attractive and tolerable to the 1earner.. The
learning experience must not deprivé the Tearner of a large portion of
the free non-working hours as has been the case with many evening‘.
programs. Nor, must tﬁe manner of instruction require fhe }earnér to
spend an undue amount of time commuting as on-campus programs have
done.r(82) | |

Beafing in mind the educational needs of workers in industry and
* -the need;for-ah acceptable delivery system, the.University df Michigan
| dévé]oped and implemented its two channel talkback ITFS sy%tem'known as
MERGE. In order to serve the industrial Detroit region, forty miles
from the Ann Arbor campus of the University of Michigan, but where over
60% of the state's engineers are concentrated, MERGE has chosen to send
~its signal from the Ann Arbor studio classrooms to a traﬁsmitting tower
in Detroit by two microwave channels leased from the Michigan Bell
"~ Telephone Company. From the tower the signal is converted to ITFS
frequencies and radiated out to the greater Détroit area. (47, 81)
MERGE leases space on the transmitting tower which the Detroit Board of
Education has used for broadcasting to Detroit public schools. The two

tranémitters for the MERGE system are also hodsed in the building



~-218-

adjunct to the transmitting tower. The signal that is broadcast.
reaches out about 25 miles in all directions. (81) |

The receiving classrooms pick up the broadcast off the air,
convert the signal to the standard VHF-UHF band, and the picture is
displayed on television monitors. The talkback element of the lectures
is carried on over telephone lines. The ]inés are open during the
]ecture 50 a student wishing to respond in a réceiving classroom need
merely speak into a receiver. For stﬁdents that unavoidabTy miss a
lecture, videotaping is permitted, but all videotapes must be erased
at the end of each term. As of fall 1972, there were four receiving
locations. The four locations, Michigan Bell Telephone Company in
Southfield, Warren's General Motors Research Laboratories, Detroit's
Rackham Building, and the Dearborn campus of the Univefsity of
Michigan, are equipped with two classrooms per site. Each classroom
generally seats between six and ten persons. {82)

The transmission process begins at the West Engineering Building
on the Ann Arbor campus where two classrooms have been remodelled to
fit MERGE's needs. As the instructor meets with the on-campus seétion
in traditional Tecture fashion, any of three cameras or combinations
of two cameras through split screening can send a picture to the
off-campus classes. An overhead camera, which can move laterally over
a distance of eight féet can picture materials on the instructor's desk
or whatever may be written on a desk pad. The camera's lateral
‘movement was deve1oﬁéd to prevent the keystoning effect that a fixed
camera might project. A second camera in the rear of the room shows
the instructor at his desk or working at the blackboard. Finally, a

third camera incorporates a frontal view of the class that is very
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effective in split scfeening for the off-campus students when the
.instructor and the on-campus students are in a highly interactive
‘discussion.

An operator in a rear control booth monitors the Sufgoing
televised broadcast. Satellite rooms with TV monitors and talkback
facilities are also aﬁaiiabIe‘for on-campus sections when the number
of students exceeds the studio classroom's capacity. The classroom'.
design and facility is very similar to the Southern Methodist
University studio classroom facilities of the TAGER system. (81, 82)
(See TAGER.)

As of March 1972, some 48 engiﬁeering coﬁrses_have been taken by
250 off-campus students with 750 attending the on-campus section#.
Also, 29 business courses have been taken by 490 off-campus students
- and 230 traditional students. Courses from within thé College of
Engineering and Mathematics' twelve departments are:offered during the
.déy, and courses in business administration are offered in the evening
as part of the business graduate school's evening program. (82)

k Presently, it is pos§ib1e to earn a master's degree in eifher
engineering or business administration by coursework brimarily
completed through te]evisipn. Admission to the engineering or business
graduate program is automatiﬁ if the student meets all graduate schoo1-
requirements. Tentative admission, which may last until 12 credits of
work have been comp1eted, is granted to students who show promise of
being able to meet tﬁe admission requirements of the graduate school.
This tentative admission status fs granted to students whose pfesent
‘academic records Eannot be fully evaluated because their previous

educational experiences may have been undergone at an unaccredited
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school or in a foreign country. The temporary admfssion enables these
students to do graduate Qork and prove their academic capability to
advance to a higher degree. (82)

Because MERGE has tried to make its system attractive to industry
and employees alike, a flat membership fee is charged, rather than any
fee which is proportional to an industry's annual gross sales or the
number of persons employed by that particular firm. Each firm that
joins the MERGE system is charged $5,000 each year and must guarantee
that sum for at least three years. The membership fee helps cover the
amortized cost of the.equipment, costs of operation and expansion, and
the costs of ihstructors and program development. After the membership
fee, each company must furnish its own classrooms and receiving
equipment and pay the cost of the dedicated telephone lines back to the
studio classrooms at Ann Arbor. The classrooms and receiving equipment
cost in the neighborhood of $3,500. (87)

Once the membership fee is paid, there is no limit to the number
of students who may register for the televised courses. These students
pay only the part-time tuition fee thdt all part-time students must
pay. Since the membership fee entitles a company to enroll és many
students as wish to take courses, it is left to the firﬁ to recruit the
students.

Future plans for MERGE include expanding from two channels to four
channels and increased diversity of courses, which will include the
schools of medicine and education. And, in its final form, the MERGE
network will extend 140 miles west to the Benton Harbor and Grand
Rapids areas and north 100 miles td the Flint, Saginaw, and Midland

areas. (81) (See Figure 9.3.4.1.)
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9.3.5 The Univérsity of Rhode Island Instructional Television System

For over a decade the University of Rhode Isiand at Kingston,
Rhode Island, has been microwaving television courses across
Narragansett Bay to the Submarine Signal Division of the Raytheon
Company and the Navy's Underwater Systems Center located in Newport,
Rhode Island. (83)

The television system was devised as a means of Dringing graduate
Tevel instruction into a field which was largely dependent upon the
intellectual growth of its technical peréonne?; The system also
circumvented the long and costly journey for either the Rhode Iéland
instructors or the Raytheon and Navy employees. Commuting in either
direction involved a short car trip, riding across the Bay'on a ferry,
and finally another short car trip. This tedious procedure had to be
repeated each time a single, one-way trip was made, whereas the system
could readily bridge the fourteen miles air line distance between the
University and the receiving facilities. In 1969, a new bay bridge
helped to remove some of the inconvenience of traveliing between the
University and the Raytheon facility, although it is still more
convenient to receive televised courses. (71, 83, 84)

When the system was first used in 1967, its primary purpose was
to offer regular, graduate level engineering courses to off—campus
students. The courses most often taken have been at the master's
degree level in electrical engineering. The participating Raytheon and
Naval students take part in the program on a part-time basis gradually
accumulating the necessary courses to obtain the master's degree. {83)

The system itself consists of one-way, black and white video with

two-way audio capabilities. The camera and audio transmissions are
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sent to.the Raytheon situated classroom from the URI campus. First, |
the on-campus camera signal is carried by cab1é to a one-watt

microwave transmittert The transmitter broadcasts the signal to one

of two dish antennas atop a water tower.. The recéf&ing antenna atop the
tower is tied to the second antenna by a section of waveguide, which
reradiates the signal in the direction of a recéiving antenna also
mounted on a water tower, but on the Raytheon side of the Bay. The
receiving antenna, as in the first stép of the signal's journey, i;
tied to a second antenna atop the tower. The second antenna reradiates
the signal to a receiver at the Raytheon plant where the signal is
demodulated and carried by cable to the company monitors. ‘The audio
talkback is carried on through rented telephone line facilities. (83,
84) |

The receiQing clagsroom is equipped with two large te]evisiﬁn
monitors, plus the talkback facilities. This off-campus classroom 1s‘l
dimly 1it to allow students to take notes. The lighting, howeVer, does
not detract from television Qiewing. (84)

At the origination point, an instructor presents his usual lecture
to the on-campus class. Very little rehearsing is done before the Tive
broadcast. The classroom has been modified to’accommodate the required
broadcasting of Tectures, while seating a standard URI class of 32
students, although graduate courses typica1]y have a smaller enroilment.
The‘b1ackboard has been given additional fluorescent Tighting to
facilitate off—campusiviewing, and microphones and speakers have been
added for return comments from the of f-campus section. The camera and
the.contfol booth, whfch is at the rear of the room, are also | |

additions to the classroom.
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A studeﬁt operator working from the booth can manipulate the
camera so that any 3.5 x 4.7 foot section of the blackboard can be-
brought into the field of view. The operator can see the picture being
put out by the camera through a small control booth monitor. This
enables the operator to insure the quality of the picture that is being
transmitted. (83) |

In the late sixties, the URI program and system underwent many
changes. In addition to serving primarily engineers, occasional
courses were offered to public school teachers doing graduate work in
education. The system also added a second originating classroom, and
each classroom was outfitted with two cameraé rather than one. This
Qccurred at the same time a second microwave Tink was installed. RNot
much information was available to the author as to how the additional
facilities are used though. (83)

Classes are televised during the weekday working hours to the
Raytheon facility. A course may be televised even if only one student
haé registered for the class. However, for any student to receive
credit for any course, the individual must have been accepted into
graduate school, which implies meeting all formal admission
requirements. During 1971-73, there have been about fifteen students
per semester taking the televised courses. (83)

A1l equipment costs for the Rhode IsTand system were covered by
the Raytheon Company. The $20,000 Raytheon investment included the
mounting of the antennas and the audio and video, transmitting and
receiving facilities. The University of Rhode Island paid
approximately $1,000 for the modification of the necessary classroom.

(83, 84) Students are required to pay the standard, part-time,
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graduate tuition fee of $30 per semester credit, plus a $5 regiﬁtration
charge. (83) The University of Rhode Island system has reached -a
stable level of operafion, and no expansion is anticipated unless
~additional industry should move into the area. (71)
9.3.6 The Ohio State University Instructional Television System

In 1963, Ohio State University began operating an audio-video
instructional television link between the main campus of Chio State
Univefsity in Columbus, Ohio, and the Air Force facility at Wright
Field. (71, 85) |

For several years preceding 1963, Ohio State University faculty
“had commuted the 70 miles between the OSU campus and Wright Field in
order to také graduate school programs to the engineers who asseﬁbjed
at Wright Field. These students worked at the air base or in Dayton
industry. However, the tedious journey and the once a week 1ecfures
had major drawbacks and left much room for improvement in the
 “commute-and-lecture” method. {85)
When the Ohio State University faculty became aware of the
~ University of Rhode Island experiment with instructional television to
teach courses off the campus, a similar solution to the OSU off~campus
instructional program was seriously considered. Consideratioh led to
actfoﬁ, and a one-way video, two-way audio link was implemented between
- 0SU and Wright Ffe]d. The system was designed with special emphasis
directed at maintaining simple real-time verbal contact, and to further
encourage'free exchange within the total class, both on and off-campus
sections were de]iberaté]y kept small. (85)

The 1ink begins with a home classroom at 0QSU and ends at the

receiving classroom on the Wright Field air base. The home classroom
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is fitted with a camera oh a turret that allows the camera to be
positioned anywhere a]ong the twelve foot long BIackboard. Since the:
camera can only pick up a field the height of the blackboard and four
feet of its total length, the instructor must select the blackboard
panels that should be transmitted to the receiving classroom. A small
television monitor is set Qp so that the instructor can see what kind
of picture is being transmitted, as well as be certain that it is the
right picture. The general effort, though, has been to keep the
classroom equipment as indiscernible as possible.

Ohio Bell Telephone Company picks up the television camera signatl
and it is transmitted at video frequency to downtown Columbus over
coaxial cable. A carrier signal is then modulated by the video signal,
and finally the carrier signal is microwﬁved through two repeater
stations to the off-campus classroom. The audio talkback aspect of the
system is also handled by Bell Telephone. |

At the receivinglc1assroom, the picture is displayed on two large
television monitors. Classes usually consisting of six to ten students
seé the transmitted lectures. The students are primarily part-time
undergraduates and graduates in engineering. The system serves
approximately ten to twelve classes per week and is used for -
individual student conferences also. (71, 85)

The equipment for the system was purchased with a $10,000 grant
from the University in 1963. The system's present opefation costs are
paid for by University funds, student fees, and by a surcharge that is
paid by the Air Force. (71, 85) Ohio Bell Telephone Company charges

the University special educational rates to use the telephone Tines.
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This amounted to $30 per month for each air line mite, or apﬁrokimétely
$1,800 each month for 24 ﬁour service in 1963. (85)
| For the past decade, the Ohio State instructional television
‘system has done the Jjob of providing a link to the Dayton area.
Furthermore, the future function of the system does not appear as
- though it .will change by much. (71)
8.3.7 The University of.Connecticut Television System
- The University of Connecticut has been involved with instructional
television since 1961. In the early stages of the University's
television experience, the Radio/TV Center was responsib]e for _
~utilizing cable to tie many of the University of Connecticut's Storrs
&ampus lecture halls and auditorium facilities togetﬁer. At this time,
the use of television was seen as a sblution to providing instruction
to a growing freshman enrollment with an already overstrained staff.
(86} However, recent study by Morgan (87) indicates that higher
education enrollment from traditional sources has been levelling off
In 1966 a microwave link to the University of Connecticut's
Hartford campus, 27 miles away was established. However, the link as
well as the Storrs closed circuit system went nearly unused for a full
semester. | It seemed as though the UC te]ev1s1on system was undergo1ng
-mass rejection from a student body which saw the network as one more
step towards an increasingly depersonalized state educat1on. Many of
the faculty apparently'shared those feelings. In the course of one
ful] semester, the Hartford microwave link was used on1y twice. Once
it was used to transmit a history lecture and then a second tihe to

transmit a drama. (86)
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In the summer of 1966, the Hartford television link became a
solution to a problem of a UC instructor in Aerospace Engineering.
With the concentration of aerospace industries in the area of Hartford,
it was not.unusua1 for engineers to seek advanced instruction
for engineering related areas. However, these students were hesitant
to drive the 27 miles to Storrs, especially in the winter and after
work.. 1t was then arranged for the instructor to lecture from the
Radio/TV Center studio while the students watched the lecture at the

Hartford branch campus. In the case of the University of Connecticut

- television network, courses are originated from a special studio

facility, and there is no on-campus section that the instructor meets
in face-to-face fashion. Because the course was taught in the evening
with only five students, the University's WATS (Wide Area Telephone
Service) Tine was kept open so that there could be two-way interaction.
(86)

The success of the engineering course led to renewed interest in
the system, and eventually five additional branch campuses were
incorporated into the network. The additional branch campuses are
Tocated at Stamford, Torrington, Waterbury, Groton, and Avery Point,
(See Figure 9.3.7.1.} The intent of the expanded network was to allow
- freshmen and sophomores who attend the branch campuses to take courses
being taught at the main campus at Storrs.* The Electrical Engineering
and Home Economics Departments were the first to take advantage of the

network's expanded facilities. (86)

*Freshmen and sophomores attend the branch campuses until they graduate
to become juniors at the Storrs campus of the University of
Connecticut.
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With the expanded network came larger classes, and unfortunately
the previous talkback procedure and facilities were inadequate. Even
as late as 1969 and with Southern New England Telephone Company
assistance, the audio talkback problem had not been totally solved.
Nonetheless, the network expanded transmission from two classes in 1967
to transmitting six hours each day, each week. (86)

Since the late sixties the system has been primarily serving_
professionaT persons, semi-skilled workers, or the general population
in alcontinuing education or cooperative extension capacity. It is
expected that the professional, semi-skilled, and general population
will be the primary users of the network in the near future, and it
appears as though these may be growing groups. (71) The development
and operation of the University of Connecticut television system has
been financed through university funds which have been allocated by the
state. (71)

9.3.8 The University of California~Davis Instructional Television
System

Since its initiation around 1972, the University of California at
Davis has been operating a microwave television system between the
Davis campus near Sacramento and the Livermore site approximately
sixty airline miles distance. (See Figure 9.3.8.1.)

| From the Davis campus, a microwave dish antenna broadcasts a
microwave signal to the Mt. Diablo tower where the signal is amplified
and rebroadcast to the Lawrence Livermore Laboratory facilities and to
Livermore's Sandia Laboratory. As the system is set up, there is
one-way video, two-way audio from each direction. The transmission

path from Livermore to the Davis site also goes through the Mt. Diablo
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tower and then terminates at Davis. Thus, students at both sites can
simultaneously be receiving courses, or courses can be simultaneously
transmitted from either site. (88)

The Livermore site receives about thirty graduate courﬁes each
year in the engineering and applied sciences and also transmits twelve
courses.annua11y. The engineering sciences are primarily in the fields
of electrical, civil, aﬁd mechanical engineering. In the near future,
it also appears likely that Livermore will originate courses in the
computer sciences area. (88)

The courses are originated from studio blassrooms which are
equipped with a single manually operated rear camera. The camera is
controlled from a booth at the back of the classroom. The only other
modifications to the p]assroom are television monitors for the
students, a speaker ﬁhich enables remote comments to be heard by the
local section, and a blackboard mounted on a glare treated wall. The
cost for the room modification is estimated at about $15,000. (88)

At the receiving facilities each two students share a television
monitor. When more than-one course is being transmitted at the same
time, students, located in the same receiving classroom wear
headphones, rather than listen to a Toudspeaker, so that the correct
audio accompanies the ‘correct video component. (88)

Among one of the unique features of the UC-Davis system is the use
of an overhead camera at the Livermore receiving facility. The camera
in conjunction with tWo~way audio enables a student's work to be shown
and discussed with an instructor at Davis. Someldozen instructors'

offices actually have individual monitors set up for this purpose. (83)
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1n 1973;'the.UC-Davis.network was being extended to the greater
Sacramento area to reach industrial organizationé and a Sacramento
teaching hospital. The UC-Davis system, in addition to the microwave 7
link, has an ITFS system that reaches into the Sacramento area. (88)
9.3.9 The University of South Carolina instructiona1 Television System

Since late 1970, the University of South Carolina has offered a
statewide televised gréduate program in business administration. Since
that time the network has grown to incorporate programs in engineering,
.computer science, nursing, pharmacy, and a variety of other fields.

(89) The system is principally centered around the University of South.
Carolina's Educational Television Center where the courses are produced
and the Southern Bell Telephone Company, who supplies the telephone
lines that are used by the remote students for talkback.

The studio classroom can accommodate-the instructor and a class of
30 students with a satellite classroom which can handle any overflow
problem The studio classroom is equ1pped w1th three cameras to record
or transmit the Tecture to the remote students, push-button microphones
for each local student, and two TV monitors.

The three camera configuration enables two rear positioned cameras
to focus on the instructor and front section of the room. The‘overhead
camera enables activities on the desk to be followed. Students either
on the local or remote campuses are able to follow the instructor's
activities or Tectures over the TV monitors. Studenté in thé studfo
c]assroom.may watch over two large TV monitors as may students located
in the on-campus satellite c]assroom The remote locations are also

equ1pped with two TV mon1tors over which the students can watch the
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programs. Transmission from the studio classroom is controlled from a
rear booth which allows the operator to oversee the classroom
broadcasts. (89)

-Each studio classroom costs in the vicinity of $80,000, and as of
late 1973, a second studio classroom was under construction. (89; a0}

Talkback facilities allow any questions or comments posed by the
on-campus Students or off-campus students to be heard throughout the
network. More appropriately though, the talkback facilities provide
an immediate, real-time communication link directly to the class and
instructor for the remote students. While the on-campus students use
the push-button microphones, the off-campus students use telephone
handsets. Students in the engineering programs, rather thdn feceiving
live, real-time telecasts, receive the videotaped programs that are
played back with facilities at the off-campus sites.

Presently, over twenty different Tocales in the state of South
Carolina are reached through the Educational Television Center
programs. (89) ({See Figure 9.3.9.1 for listings and locations.)
Although there is a wide variety of televised programming at both the
undergraduate and graduate levels, the most prominent program is the
Master's degree in Business Administration. During the first year of
the University's Educational Television Center operation over 54
business organizations, banking concerns, and the military service

participated in the program through 129 enrollees. (89)



- Location of

LOCATION* Facilities

1 Columbia TV Center (USC)
2 Spartanburg regional campus
3 Greenville technical center
4. Rock Hill technical center
5 Cheraw technical center
6 Florence . technical center
7 Greenwood technical center
8 Sumter technical center
9 Conway regional campus
10 Aiken regional campus
11 Charleston local high schoot
12 Beaufort regional campus

*Incomplete 1isting of receiving sites.

Figure 9.3.9.1. South Carolina Educational Television Network
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APPENDIX 9.4

BROADCAST TELEVISION NETWORKS

9.4.1 TV College of Chicago

The TV College, part of the Learning Resources Laboratory of the
City Colleges of Chicagq, has been broadcasting te1evision courses
since 1956 to the greater Chicago area. TV College is probably the
first and presently the most prominent American example of accredited
college instruction via broadcast television. Over-the-air broad-
casts from educational television channels 11 and 20 have brought
the 11ve‘te1evi§ed or videotaped courses to students either at home
or in classrooms at other colleges. Howeber, since 1969, only
courses that have been videotaped in advance are broadcast over the
air. (91, 92)

Channel 11 is a VHF station, while channel 20 is UHF. Due to
the state of disrepair of channel 20, it was not used during the
1973-74 academic year. Zigerell and Chausow in their "Fifth Report” (92)
point oyt that in due time channel 20 should once again be in opera-
tion. MWith the loss of channel 20 services, the evening broadcasts
have been temporarily discontinued although channel 11 has picked
up some of the evening broadcasts by addifiona] Sunday mornihg
programming. (37, 92) Channel 11 has approximately a 75 mile area
of coverage. (93) When both stations ﬁere operational TV College
brﬁadcast on the average, 26 hours each week, both day and evening.

The telecourses are grouped into "bands" which represent
different fields of study. For example, there are "bands" of courses
in such fields as general education, culture, foreign language,

business, and mathematics. Courses within the "bands" are televised
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during the year with at least two terms lag between rebroédcasting of
any course in order to he]p keep enrollment per course relative1y

ﬁigh In this manner, Zigerell points out that Chicago's six-and-a- -
ha]f m1111on population provides a nearly inexhaustible student

body. (91, 92) Over 80 courses are available for credit, as well as

6 which are not for credit, during one time or another. (92)

Nearly al)l the'televiséd courses are developed and taught by
faculty within the Chicago City College system. The instructors are
given time to prepare their particular coﬁrse and during the term
in whiﬁh the course is Being videotaped are relieved of other teaching
duties. (92) |

Many courses are broadcast each term that are needed as graduation
_requirements for students enrolled in the junior college system. The:
rest of the televised classes are of an elective nature. (37) Although
it is possible to fulfill all of the requirémentsifor the associaté
 degrée through broadcast television courses, few students who take
televised courses'earn a degree in this manner. As of 1974, éﬁproxi-
mately 400 students have earned the associate degree wholly by
television. However, another 2,200 have earned‘a'fu11 semester's:
cradit via TV qu1ege. Furthermore, over 150,000 students have parti-l
cipated in at least one credit or non-credit course. The breakdown
is such that about 80,000 have taken at least one course for cfedit,
while the other 70,000 have taken at least one'ﬁon—credit course. Also
there is an uncounted number of casual viewers for the television
‘courses. (37, 925 |

Students who enroll in TV College courses fall into one of five

categories: 1) the more typical students who are home viewers;
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2) those who take TV courses concurrently With other regular classes;
3) those who watch TV courses in the classroom at & campus; 4) students
who do not want credif, but pay for the study guide; and 5) the
casual viewers. Homeviewers comprise about 70%-75% of TV College's
credit seeking enrollment. Thesestudents, on the average, tend to be
about 30 years in age, married, and highly motivated with degreé
achievement in mind. These home centered students enroll in courses
through one of the colleges in the City Colleges of Chicago system
and take examinations and meet for conferences or laboratory work at
one of four centers. The centers, Mayfair, Loop, Olive-Harvey, and
Southwest, are situated in reasonably accessible locales in

Chicago. (37, 94, 95)

Those who are campus-centered telecourse viewers fend to be the
~more traditional type of college students. This group totals about
20%-25% of the tota1 credit seeking audience per term. Generally about
40% of the TV College credit seeking audience is interested in en-
tering the teaching profession or may already be teachers. (37)

All students who take TV College courses are expected to follow
the study guide that accompanies each course. Each study quide pro-
vides the student with a prescribed set of readings, assignments to be
mailed in, and self-assessment exercises. Each course also includes
two midterm examinations, plus a final examination, which are done at
one of the four centers in the Chicago area. (94) Home centered
students also have the opportunity to have telephone discussions with
the TV instructor two hours each week. |

For students that watch the TV courses at a campus, an instructor

provides additional guidance and assistance once each week. For other
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spe;ia1 student groups there are also auxiliary personne1 available fo
provide assistahce. In the case of confined prisoners, penitentiary
educational personnel supervise the in-mates. Furthermore, it appears
that about 75% of TV College graduates with the associate degree have
been in-mates, or 300 1h-mate graduates of the approximately 400 o
graduates. For the handicapped or confined, social workers, nurses,
or other groups serve as advisors and proctors for coursework and
exams. (92) |

The cost to the student varies according to residency status.
Chicago city residents pay only a service fee, while other residents
of I11inois or the United States pay a semester credit hour fee plus
. the service charge. (94) (See Table 9.4.1.1.) As far as the tost_of
production, administration, and support services, Zigerell poﬁnts'ouf
that TV College is a relatively costly operation. The total annual
budget is typicaliy between $800,000 and $900,000 for general opera-
tions, which does not inc1ude any special projects or accompanying
funding. (92) (See Table 9.4.1.2.)

It costs approximately $70,000 to produce aﬁd broadcast a thirty
program television course,whose per program duration is 45 minutes.
(See Table 9.4.1.3.) The production cost of a course which is about
$61,000 is a one-time cost with the exception of minor editing changes
for a course 1ife span of six to seven years. This, of courSe, assumes
that the overall nature of the telecourse is considered to be
effective and well done. (37)

Zigerell a]ﬁo points out that as Tong as TV College can enrcll
Iapproximafely 2,000 indiQidua1s gach té%m, which approximates 500-525

full-time students, and present only three new courses of the total
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Table 9.4.1.1 TV College Tuition Fees™*

Chicago Tuition free

ITt1inois residency $33.50/ semester
credit hour

U $ residency $50/ semester
credit hour

4 -

seryice fee {$10
for less than 8
units, or $20
for more than 9
units)

service fee

service fee

*TY College information packet. (94}



-241-

Table 9.4.1.2. Approximate Total Ahnual Budget for TV College*

studio operations $330,000

teacher and related 275,000
1nstructinnq] sa]aries

staff salaries, videotape 250,000
and equipment purchase,

overhead

Total Annual Budget ' $855,000

*Zigerell and Chausow. (92)
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Table 2.4.1.3. Approximate Production and Transmission Costs
for a Thirty Program, Television Course®

Studio production and purchase of ‘ $35,000
videotape stock

instructor salary ' 16-17,000

production support (production 7,500
assistant, artist, designer)

administrative and clerical 2,500
support ‘ '
total {$61,000
program $62,000
production
costs

transmission costs (repeated ‘ $7,000
twice over the air)

study guide production 1,800-2,000
total : {$8,800
transmission $9,000

costs

*Zigerell and Chausow. (92)
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seven broadcast, the cost per credit hour is about $45. (93) Another
way of‘describing the enrol]meni is- that there must be a per course
enroliment of about 275-300 students to maintain the $45 cost per
;credit hour. (92) This cost per credit hour of $45 then compares
favorqbly_with,the'overall cost per credit hour in the ChicagoACity
Cb]iege sjstem which is reportedly about $50. (92)

Although TV College's primary emphasis has been to enab]e_students
to earn an associate degfee-in arts or applied science via instruction
through broadcast television courses, as the general education
environment changes so to does TV College. In recent times, TV College
has begun to extend its operations in the direction of vocational-
technical areas and adult education.'(92, 93) |

- Through the "Study Uh11mited” broject, course programs are -
avaf]ab1e at pub]ic libraries on videocassettes in the Chicago area for
~use by students that wish to take "high school equivalency" or "college
exemption" examinations. Although this program is a recent innovation,
_ it should allow the student a more flexible period of time 1in whiéh to
complete the éoursework.,(37, 92, 94) TV College may in the near
future link up with an iTFS.te1evision system aé well as cable tele-
vision services to reach industry, govérnmenta1 agencies, and health .
care erUps and to provide more specialized courses. (37) |
9;412 The Maryland Center for Public Broadcasting

~The MaryTaﬁd Center for Public Broadcastihg-has been in operation
| sinée about ]97DT "Through the Center, college courses are broadcast
over the air and via cable TV to students located throughout the state

of Maryland.
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The Maryland College of the Air began as a cooperative effoft
between three community colleges and the educational television station,
channel 67, in the greater Baltimore area. Essex Community College,
Catonsville Community College, and the Community College of Baltimore
worked together to locate and choose courses that could be broadcast
over the air, were worthy of being accredited college courses, and
were appropriate subjects. During the first year, four courses
mutually acceptable to all three institutions were fented and broad-
cast over thanne] 67 to students in the Baltimore area. These
courses were selected from the materials available from the Great
Plains National Instructional Television Library, Chicago's TV
College, the State University of New York, or the Central Virginia
ETV Corporation. (96)

Since that time, the Maryland College of the Air via the Center
for Public Broadcasting has reached students who have participated
through seventeen two and four year institutions. Of the institutions,
six are community colleges, while the remainder are four year colleges
or universities which include the University of Maryland and John
Hopkins University. (See Table 9.4.2.1.) (97) Several businesses,
industries, and agencies in the state are also served with short
courses in business and management. In 1972, over thirty such
organizations participated in these mini-courses through the broad-
casting center. (See Table 9.4.2.2.)

With the exception of the short courses for business, the Maryland
College of the Air has aimed at serving college undergraduates
primarily at a general academic level although there are a few graduate

level courses. For this reason, the bulk of the courses are lower



Table 9.4.2.1. Academic¢ Institutions Part1c1pat1ng in the Mary?and

-245-

College of the Air*

Baltimore Hebrew College

Bowie State College

~ Catonsville Community College
Community College of Ba]timore
Dﬁnda1k Community College
Essex Communt ty Co]lege
Frostburg State College
Harford Community College

Howard Community College

John Hopkins University
Morgan State Co11ege.
Ocean City College
Salisbury State College

Towson State College

University of Maryland-

Baltimore County Campus

University of Maryland-

~ College Park campus

University of Maryland
Eastern Shore campus

*Maryland Ceﬁtér for Public Broadcasting information brochure. (97)
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Table 9.4.2.2. Organizations Participating in the Maryland Center
for Public Broadcasting Television Training

Courses™

Aberdeen Proving Ground

Airco Welding Products

Anhe Arundel County Government
Anne Arundel General Hospital
Béltimore City Hospital

Baltimore Gas and Electric
Company

Baltimore News American
RBennett Associates

Blue Cross and Blue Shield of
MaryTand

Celanese Fibers Company

Chesapeake Instruments Corporation
_C % P Telephone Company

City of CumberTand

Cumberland Police

Cumberland Cement & Supply

" Federal Reserve Bank

Four Roses Distilling Company

Frederick Memorial Hospital
General Electric Corporation
The Hecht Company

International Paper Company

Lehigh Portland Cement Company

NAC-Korvette Credit Corporation

VParks Sausage
Potomac Edison
Sacred Heart Hospital
The Rouse Company
The Stieff Company

The Sheppard and Enoch Pratt
Hospital

Tri-State Regional Resources
Institute

Western Electric Company
W. R. Grace and Company

Westinghouse

*Maryland Center for Public Broadcasting information brochures. (97)
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division courses which are common to many undergraduate programs that
students take. The short courses that have been rented or purchased
for televising are primarily for in-service business personneil and
- cover topics iﬁ management, supervisory skills, and other fundamental
skills and practices of buéiness. (97)

~ Courses have been televised in the fields of English, history,
humanities,-and‘data processing. During the first years of operation,’
many of the courses weré rented or purchased from exiSting sources of
produced programs. One méjor source of materials was and has been the
Television College of the city of Chicago. PresentTy, the Center
has developed the capability to produce its own programs at the rate
of about two courses each-year. The courses arE'lérge]y designed along
the same lines as those of T V College of Chicago, which are usually
‘ fér three credits with about thifty lectures per course for a duration
of about 45 minutes.pek lecture., English literature.aﬁd biology
were the first courses to be produced with coufses in economics,
socid]ogy, and psychology being the.next in 1ine for production. (97)‘

In cooperation with fhe University of Maryland's Oﬁen Uhivefsity

program, fhe Maryland Center for Public Broadcasting has also been
responsible for the distribution of.the Open University courses to the
students in that program. Six courses in the areas of the humanities,
natural and social sciences, ﬁathematics, technology, and the
Renaissance are available on film and audio tape at thirteen regional
centers in the Nashington-Ba]timore area for students to view. These
courses have been directly imported from the Open University of - |

Great Britain, (97, 98, 99)
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It is possible to participate in the college accredited courses
in three different options. In the first option, a Tearner registers
in the course for college credit at the participating institution from
which the credits are desired. (96) The student follows the study
guides, does the necessary coursework, and then must come to campus
for examinations twice each term. Students may also contact the
teacher administering the course by mail or telephone. An instructor
for each major section of the state is assigned the responsibility of
the students in that particular area, and this is carried out by
rotating instructors from the various participating colleges. (97)

In the second option, the learner may purchase the study guide and
materials and follow the course without registering for credit or
paying a tuition fee. The third option is for the casual follower,
who can simply watch the program. {96)

AT1 of the courses for the College of the Air and the training
courses for industry are televised through the Maryland Center for
Public Broadcasting. Courses are broadcast over the air on channels
67 and 73 in Baltimore and channel 28 in Salisbury and televised
over 22 cable television systems in the five states of Maryland,
Pennsylvania, Delaware, Virginia, and West Virginia. (See Figure
9.4.2.1.) The courses are scheduled for viewing during the weekdays
with programs being repeated during the weekends. The range 6f
television coverage through over-the-air broadcasting and cablecasting
forms the boundary of the network that encompasses Maryland and parts
of four other states. (97)

The entire Maryland College of the Air system is still growing

in the number of participating institutions, programming, and numbers
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Figure 9.4.2.1. Maryland College of the Air transmitter Jocations.
S Spring 1974 course catalogue. (101)



-250-

of students. Enrollment was expected to exceed 400 students in the
fall of 1973, which is a growth of about 33% since the first term of
operation. (100) This figure does not include the additional students
from the Open University project that number about 350, or the indiv-
iduals in industry that have the opportunity to see training courses,
which number over 1,000. (97, 101)
9.4.3 Miami Dade Junior College of Florida

Miami Dade Junior College of Miami, Florida, has been and is
presently involved with broadcast television delivery of accredited,
college-Tevel instruction to students off the traditional campus.

As of early 1974, the only course of instruction has been
centered around the "Man and Environment" theme. The series was
produced by the Miami Dade production unit although there were
workshops in which nationwide consultants' expertise was drawn upon.
Documentary-iike, color television programs, which number thirty for
the entire two-semester course, presenting various concepts and aspects
of the environmental situation are broadcast to students and other
casual television viewers who may be watching. (102) Other series in
the social and health science fields are in the planning and produttion
stages in addition to the "Man and Environment" series.

Although the Miami Dade delivery of the environmental programs
are by broadcast television, it is possible to utilize closed circuit
television or film. The educational concepts rely heavily on the
ideas of open learning systems. The instructional presentation involves
the use of study guides, textbooks, and individual, computer prescribed
review lessons, plus open discussions heard over the radio. . (See

Figure 9.4.3.1.)
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Delivery of the "Man and Environment" programs. centers around a
videotaped series that can be aired over broadcast television or
closed circuit television. The course can also be purchased on film.
Each of the thirty minute color segments which are broadcast to
the studentspresents a group of concepts. While the programs provide
the initial stimulus, highly integrated assignments, textbooks, and
other recommended readings are suggested to the Tearner. The various
elements of the learning process are always intended to interrelate
with each other, but are never overlapping in content. With the
information thus provided to each individual student, there are
homework assignments that are to be completed and mailed in to the
college. The assignments, which are of a multiple choice nature, are
then graded by a computer. The computer has the programmed capability
to analyze each individual assignment, and on the basis of correct
or incorrect responses, the computer cén measure mastery of the various
concepts and make specific study and review recommendations to each
student. (102, 103)

To further stimulate student involvement, each week a panel
discussion, broadcast over the air, covers and helps to clarify many
of the week's ideas and concepts. Directly after the airing of the
program, telephone calls posing questions or comments to the panel are
accepted, and their responses are broadcast over the local radio
station. (102)

Because the course is designed in discrete modules and is flex-
ible enough to allow relevant regional input from most any college,
the "Man and Environment" course can be adapted to any college's needs.

Modules may‘be deleted or substituted for in the original series, and
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opén pénel discussions can be carried on over the air or in classes, 7
which are more pertinent to each college's own Eegional situation;_(102).l
'Although the "Man and Environment" course can be leased through-

‘two major options, the leasee has a choice of the following components:
1) choice of seriés delivery, videotape or film; 2) the necessary |
numbér of study guides or rights to reproduce the necessary number of

guides. In éddition; the leasee receives the fo?]owing components:
1) two copies of the textbook, 2} survey questions and the Computer'
tape that corrects ahd prescribes courses of individual sfudy, And

3) a taped example of panel discussion presentations and the handling
of the‘followihg question and answer period.

What makes the options different is the time for which the
series is leased and the way in which the cost to the leasee is derived.
The-course is leased on a per semester basis or per ha1f—couf§e.b65151
- One option stipulates'that the leasee must pay $15 per student eéch
semester and that a minimum cost be incurred that is equivalent to
a 200 student enrollment per semester; The second option requires
that the leasing institution pay $10,000 for the_right.to use a one
semester portion of the course for a two &ear period. Theltotal
two semester course is offered by Miami Dade Junior College for six
semester units. (102)
| As of 1974, over thirty community colleges %rom various parts of
'1 the nation are using the "Man and Environmentﬁ course. (See Table
9.4.3.1.) The environmental course has enrolled not only traditional
students,-but also home bound students or confined students, such as

in-mates in prison. (104)
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Table 9.4.3.1. Participants in the "Man and Environment" Course
Produced by Miami Dade Junior College*

Maricopa County Community College
District
Phoenix, Arizona

Department of Education
State of Arkansas
Little Rock, Arkansas

Coast Community College
District
Huntington Beach, California

Brevard Community College
Cocoa, Florida

Broward Community College
Fort Lauderdale, Florida

Hillshorough Community College
Leesburg, Florida

Manatee Junior College
Bradenton, Florida

Pasco-Hernando Community College
Dade City, Florida

Polk Community College
Winter Haven, Florida

Seminole Junior College
Sanford, Florida

St. Petersburg Junior College
St. Petersburg, Florida

Valencia Community College
Orlando, Florida

- Chicage City Colleges
Chicago, Illinois

Marcer County Community College
Trenton, New Jersey

Brookdale Community College
Lincroft, New Jersey

Centenary College for Women
Hackettstown, New Jersey

Essex Community College
Newark, New Jersey

Middlesex Community College
Edison, New Jersey

The William Paterson College
Wayne, New Jersey

College of St. Elizabeth
Convent Station, New Jersey

Trenton State College
Trenton, New Jersey

Cleveland State University
Cleveland, Chiop

Portland Community College
Portland, Oregon

Northeastern Pennsylvania
Educational TV Association
Pittston, Pennsylvania

Weatherford College
Weatherford, Texas

Hi1l Junior College
Hillsboro, Texas

ticLellan Community College
Waco, Texas :

Navarro Junior College
Corsicana, Texas

Tarrant County Junior College
District
Fort Worth, Texas

University of Vermont
Burlington, Vermont

Milwaukee Area Technical College

‘Milwaukee, Wisconsin

*Man and Environment information packet. (102)
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5.4.4 The Kentucky Educational Television Network

The Kentucky Educational Television Network has been in operat1on |
since 1968. The network is a combination of broadcast educational
television, closed circuit television, and cable TV systems. As a
system, it serves the broad educational community of Kentucky. Much of
the programming is directed at pre-schoo], elementary education, adult
basic education, and continuing education as well as higher education.
(105) The network covers the expanse of Kentucky, north to Corrington,
south to Murray, east to Pikeville, and west to Paducah with the main
facility located in Lexington. (48)

It should be emphasized that higher education instftutions afe-
oﬁly one bf many groups served by the Kentucky Educational Television
Network.: Nearly all of the community colleges, colleges, and univer-
sities of the state are interconnected via a closed circuit te1évision'
system. ‘But only since 1973 has accredited college ]eve1 instruction
been offered over the network. For this reason, very 1ittle infdrma-
tion is available about the actual nature of the networking or the level
of usage‘present1y applied to higher education. (71, 105)

9.4.5 The State University of Nebraska -- SUN Project

Oné project on which much of highef education will focus upon
concerning the via511ity of large scale utilization of technology for
education will be the SQN‘project_of the State University of Nebraska.
The SUN project will be the fFirst major app]icatioﬁ of an extensive
total “Open University" learning system in the United States. 'In many
ways, it will parallel a similar English counterpart known as the Open

University of Great Britain, which has been operating since 1970. (106)
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If SUN is successful, it may well become a model and example for the
rest of the United States. (107)

The SUN system under the sponsorship of the National Institute of
Education will rely heavily on such technologies as educational broad-
cast television, video and audio cassettes, individual student instruc-
tional kits, and other more conventional learning tools such as text-
books and other reading materials. (108) A major element of the
delivery system is the public color television network of the state of
Nebraska which not only can reach every home in Nebraska but can also
reach portions of Colorado, South Dakota, Kansas, lowa, Missouri, and
Wyoming. (38, 109)

Resource centers, accessible to all students, will be distributed
throughout the state and will house videotape playback unifs, TV
color receivers, and audio cassette recorder/playback machines. The
videotape and audio playback machines will allow greater flexibility in
watching the telecast lessons than do the broadcast TV programs. The
resource centers will also serve as local centers of the SUN apen
Jearning system, thus allowing students to enroll in the SUN curricula
at these sites. In addition, the resource centers will provide a local
meeting area so that fellow students or students and tutors can meet.
Occasionally, the course instructor will meet with students at each
of the resource centers, or an instructor might conduct é teiephone
conferénce with students at the resource center. Other kinds of
materials, such as printed matter, will also be available at these
centers for student use. The sites will also serve as testing centers
for the courses. The resource centers will be located in local public

institutions like libraries, high schools, and colleges throughout
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Nebraska and will be accessible in the afternoons, evenings; and on
‘weekends. (110) |
SUN programming will offer in-house produced courses that -were

jnitially slated to enable a learner to fulfill all the requirements
fof an associate degree. The courses will cover fields of study in
the humanities, fine arts, science, social sciences, and business. (111)
Each course will be developed, evaluated, and finally produced by a
_ful] -time production téam Each team will consist of a varjety of
experts that will work together to produce the most effect1ve presenta»
tion of each course. Each of the teams js staffed by an educat1ona]
psychologist, content specialists, an instructional designer, a graphic
" artist, writers, producers, and a variety of other educational
technology specialists. In this particular area, Nebraska a]reédy has
a sdphisticatgd Telecommunications Center which is capable of pro-
ducing quality programs for broadcast television or videotape. (109, 112,
113) Nebraska also has the Great Plains National Instructiona]
Telévision Library, which is reportedly the largest such distribution ‘
facility {n the world. [f the éystem and telecourses, then, are-
successful, SUN will have ready access to a distribution system. (109)

| The television broadcqst or videotape playback of the courses
will be the first step in the instructional process. Fach televised
lesson will be broadcast over the air two, perhaps three times each
week . | The student then.wi11 follow the accompanying course study
, gu1de read the necessary materials, and poss1b1y conduct some other
outside activities. For instance, the instructional kit that will-be

prov1ded to each individual taking the science course may require that

certain experiments be done. For music or art students, it may be
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necessary to listen to taped musical selections or view a variety of
art slides. There will even be a weekly article in a statewide daily
newspaper that points out many of the facets of the week's lesson.
According to SUN Titerature, the various elements, television broad-
casts, audio cassettes, the study guide, the instructional kit, and
other printed materials, will complement the other elements and

will provide an integrated learning environment. (122)

SUN programming was initially committed to serving two student
populations; the accelerated high school student and the adult who
cannot attend the traditional college campus. But, it is expected that
other groups such as older students preparing for career changes or
study for enrichment, college drop-outs, handicapped persons, rural
jsolates, and others will be served also. These students will come
from Nebraska, and most probably many other midwestern states according
to a recent NIE recommendation. (38, 114)

9.4.6 Other Broadcast Television Networks

According to Watson, in the vicinity of Orange County, California,
broadcast television is being used to deliver college accredited
instruction to learners at home. The instruction is delivered by one
of the community college districts which owns and operates a UHF
station. Orange CoastACollege and Golden West College are two year
institutions in this district. (115)

It has also been pointed out by Porter that as of 1974 North Caro-
lina is laying the foundation for its own Open University. The Open
University of North Carolina will utilize a nearly statewide broadcast
television system that will serve to offer higher educational opportuni-
ties to the residents of North Carolina on a part-time, high access

basis. (116)
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APPENDIX 9.5

OTHER INSTRUCTIONAL TELEVISION NETWORKS
9.5.1 The City University Mutual Benefit Instructional Network of
New York City

Since 1968, the City University Mutual Benefit Instructional
Network (CUMBIN) of New York has educationaliy Tinked several of the
colleges of fhe City University of New York through live televising of
col]ege courses. (117) | |

The system has been deve]oped to allow the various colleges of
CUNY that are 1ocated throughout the New York City area to take
advantage of various d1sc1pl1nes and instructors located at other CUNY
' campuses. It has also been reported that CUMBIN is an eff1c1ent
" educational resource for the City University of New Yorkg wh1ch has had
the academic goa1.of offgring admission to every New York City high
school graduate since 1970. (117)

The City University of Neﬁ York is composed of ten four year
co11eges - eight two year colleges, a graduate center, a medical school,
and two urban facilities. CUMBIN, an electronic network, interconnects
many of the institutions into what has been considered a more effective
tota] entity. (117)
| The present institutions actively. involved in CUMBIN are the
‘ Graduate Center, which serves as CUMBIN headquarters and the switching
'center among the various col]eges, p]us Brook]yn College, City Co11ege,'
and Queens College, which have both originating and receiving
facilities; and Hunter College, which has receiving facilities only.

(117)
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The Graduate Center, Brooklyn, Queens, and City Colleges are each
equipped with a studio classroom and two receiving classrooms. The
seating capacity for the studio classrooms varies among the colleges
with the Brooklyn and Queens Colleges' facilities seating between 30-35
students. The City College facility can accommodate 20-25 persons, and
the Graduate Center seats the fewest, which is between 15 and 20
PEersons.

Fach studio classroom has the traditional classroom facilities.
However, at the same time, each classroom is equipped with three,
variously positioned, remotely operated cameras, a sufficient number
of TV monitors, microphones, speakers, and other additional
instructional facilities. These devices permit the Tocal students and
instructor to be seen and heard at the other receiving classrooms and,
at the same time, allow the remote students to be heard by the
instructor or local students. (117)

The three cameras are used to capture different views of the
instructor, class, or materials in the studio classroom for the
remotely situated students. Two cameras provide the general view of
the instructor and the surrounding area at the front of the class from
the point of view of the seated students. The third camera provides a
desktop view from its ceiling mounted position. This particular camera
is used when the instructor wishes to use the desk writing pad, rather
than the blackboard, or when demonstrations are conducted in the
vicinity of the desk. The camera scenes may also be combined through
split screening to keep the instructor on cémera most of the time to

enhance the 1ive lecture format. (117)
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Although the cameras are capable of picking up activity at the
b1ackboard. the instructors are discouraged from using them as much as
possible. The tendency for the board to absorb a great deal of light
creates a situétion where there is difficulty with the TV receivér
producing a picture with enough contrast to produce distinct, legible
boardwork. Instead, instructors are encouraged to use the desk wr%ting
pad or a unit called a "write a mile." The "write a mile" unit, which
is located only af the Brooklyn and Graduate Center facilities, is a
1argélro11 of paper mounted on a set of electric rollers. The r011ers 
allow the péper rol1 to be advanced or backed up. This enables an
instructor to alﬁays be writing on a clean surface or torback up to an

“earlier topic. Both activities are eaéi]y picked up with the ﬁverhead
camera. (118)

Contro} of the cameras, switching‘and amp]ificatiqn_of the
fransmiséion; and monitoring the class in progress are carried on from a
contrd] booth which is located at the rear of each classroom.‘ From the
control booth, all matters concerned with either transmitting or
receiving lectures are handled. A private telephone line between each
control booth and CUMBIN headquarters facilitates total coordination
of programming throughout the network. |

In the studio classroom, TV monitors are set up so that the
students attending the "real" lecture can watch via the monitors when
it is more convenient of which desktop demonstrations might be an
example. The audio element of the class lecture is picked up by a
Tapel microphone that is worn by the instructor and by other

" strategically placed microphones in the student seating area. fhese

microphones are suspended from the ceiling and pick up quéstions or
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comments made by the students. Return speakers in the studio classroom
allow the comments made by remote students to be heard by the local
section. The system is designed so that any comment made by any
student at a receiving location can be heard at all other sections.
(117, 118)

Each receiving room is equipped with a large television monifor
and an adequate number of talkback handsets, which allow remote
students to interject a comment or question merely by depressing a
button and talking. Approximately fifteen students can be accommodated
in each receiving classroom. (117)

The entire network is tied together through Tines which are
supplied by the New Yark Telephone Company. In addition to the private
telephone 1line which provides communication between the studio
classroom control booth and CUMBIN headquarters, each CUMBIN campus has
two video lines and four audio lines. One video line brings in the
received program, while the other video line transmits any program
originated on that particular campus. Of the four audio lines, two
are used for receiving purposes, and the other two are used for
transmission purposes. A1l of the lines lead to the master switching
and distribution facility that is located at the Graduate Center.

From this point, the various elements of televised courses, the video
and talkback transmissions, are patched into or channeled to the
various receiving centers in the network.

The choice to use leased telephone lines was made primarily
because such a network could serve as a spine that could Tater be used
to support either a microwave service or an ITFS system, gither of

which would have had problems of negotiating the New York skyline in
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the initial phases of CﬁMBIN. A secondary benefit.of using Teased
lines is that the New York Telephone Company is responsible for
maintaining the transmission facilities. The major disadvantage to
CUMBIN for leasing the lines is the high annual rental costs. (M7,
118) |

Presently, 979 of the televised courses are "live," which fs‘the
emphaéized element of the system. The live televised lectures allow
for talkback or real-time interaction between the instructor and
students of among the students. Because interaction-has been
emphasized, videotaping of courses has been kept at a minimal, if not
negligible, level. Each CUMBIN originated class has the capacity to
serve 130 students in the televised, live, rea]-time 1nteract1ve
‘method. {117, 119)
| CUMBIN was initially intended to serve students'primari1y in the'
areas of science, engineering, and advanced technology. In 1969} the
first yéar of CUMBIN operation, the course offerings reflected this
intent. During the winter 1969 term, two graduate physics’coukées and
a graduate chem1stry course were televised to 35 students. The spring _
term represented a growth to four graduate level chem1stry courses and ‘
two electrical engineering courses for undergraduates. These courses
were televised to 124 students. The second term, also, represented
twenty hours of televising courses each week. (117) |

By the 1972 spring term, CUMBIN was te?ev151ng forty hours a week
during the day and an additional six hours during the evenings with
future plans of adding an additional six hours to the evening

televising schedule. Other natural and engineering science areas were
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being served, such as chemical engineering and oceanography. There was
also a course in Judaic studies offered to the students. (117)

In the 1974 academic year, twelve courses are to be offered, hot
only in the engineering and natural sciences, but also in the
humanitiés, economics, and journalism fields. It is expected that
approximately 500 students will be enrolled in these CUMBIN courses.
(119}

The costs of developing the CUMBIN system were approximately
$170,000 for initial equipment costs and building alterations. (120}
The annual budget for 1973-74 appears to be about $250,000. (118) (See
Table 9.5.1.1.) |

CUMBIN has already demonstrated its beneficial aspects to many
engineering students. Many of these students have been able to
| complete the four and & half year engineering curriculum on schedule
because CUMBIN offered the necessary courses during their sophomore
year. ‘withfn the CUNY system, only the City College has an engineering
curriculum. Thus, students who choose to enter the engineering program
must begin their college curriculum at City College or eventually
transfer to City College. Transfer students, especially from community
colleges, often lose up to a year because courses that are normally
taken during the sophomore year were not conveniently taught on CUNY
campuses other than City College. The unfortunate result was an
incompatible program of coursework as well as deficiencies 1h
particular courses, which required at least a term to make up. CUMBIN
has helped to alleviate this problem. {117)

In fall 1973, CUMBIN's network was extended via a telephone

microwave relay link-up with the Te1eprompter and Sterling-Manhattan
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Table 9.5.1.1. CUMBIN Initial Cap1ta1 Outlay and 1973- 74
Annual Budget

INITIAL CAPITAL OUTLAY (1968-69)*

Equ1pment Costs (4 studio classrooms,
8 veceiving classrooms)

Building Modification

ANNUAL BUDGET (1973-74)%*
Equipment and Supplies

Telephone Rental

Microwave System (Cost of adding to

CUMBIN)

Personnel Services CUMBIN

Total

'_ Total

$110,000
60,000

_$170,000

$ 22,000
92,000

18,000

© 119,000

-$251,000

*Freund and Mailman. (120)

**CUMBIN information packet.

k117)
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cable TV companies in New York. Through the cable TV channel, courses
in journalism, economics, and the humanities are televised to viewers
at home. {117, 118) Iﬁ the near future, an interconnection with’
channel 31, WNYC, is also planned. WNYC is an over-the-air broadcast
TV station owned by the city of New York. (117}

The future for CUMBIN will mean more than just televising Tive
courses through the New York City area. It will include CUMBIN's
fuller development as a network that also provides other information
services, library materials, audio-visual aids, and computer -
instruction. CUMBIN will serve as a storehouse and an exchange and
distribution centef for the entire City University of New York in the
area of educational technology. (118)

Through the Center for Innovative Development, CUMBIN will act as
a coordination and extension center for the educational-instructional
facilities that are technologically oriented which are deve]op%ng on
the various CUNY cémpuses. The Center will provide funding and
encourage and support projects that involve media and technology.

The Center will also provide for the research and evaluation of the
projects within the CUNY system. Where fruitful programs are
developed, the Center will be responsible for initiating and
implementing these programs from the time of production to the time of
distribution, as well as providing various other technical services.

(118)
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. APPENDIX 9.6

EDUCATIONAL TELEPHONE NETWORKS

9.6.1 Tha University of Wisconsin Educational Telephone Network 

Since 1965, the University of Wisconsin-Extension has developed an
extensive, statewide multi-media té1ecommunicatidns system that provideé
instruction to the people of Wisconsin. Presently, these telecommuni-
cations systems are administered under the Instructional Communications
Systems group of the University of Wisconsin-Exfension division. Under
the direction of the ICS, the University of Wisconsin operates an
Educatioha] Telephone Network (ETN), the telephone network in
conjunction withjthe e]ectrowriteh technology in the Statewide
ExFension Education Network (SEEN), and the WHA radio station. (122)ﬁ

The Educational Telephone Network is essentially a statewide party
line. As a private, four wire service, the network reaches ovér 173
listening centers in Wisconsin. The listening centers are located 1h.
courthouses, extehsiqn centers of different agencies, ]ibrarieé, and on
campuses and cénters of the University of Wisconsin. (123). (See Figure
9.6.1.1.)

For learners to attend and participate in the programs presented
aver the nefwork'requires little technical skill on the part of the
' student; Each listening center is equipped with anladequafe number of
telephone haﬁdsets and speakers to pick up the distant lecture and any
conments. To speak to the instructor or other distant listeners, a
student merely picks up the handset and talks. The statement is heard
throughout the entire network and by thé instructor. A1tﬁough most of

the lectures emanate live from Madison, any of the sites could serve as



BAYFIELD o
ERLO0R
DoUGLAS

WASHBURN | SAMYER .
® ASHLAND

-268-

1RO e
HAXNAAD PRICE
.
HEBSIZR ) oL TA U
IPDINER
IRNETTE ] POLK e o WARINETTF
RISk BALYECARDER o
TINOLN oty
i LANeLADL
| 1 TAYLCR “gm FEPUTR
THIFPENA L d .
L]
.0 BEC 0 AR THG a FERGH I WE ¢
CuPzgns FALLS | CLARK o
SHAWARS

[AL CLAIAE

Lol CralRE

TREMPE A - uugmm

MORRol

ETR COURTY

W TR TAGH WAUPRCA
® TLARANEF
Lty
JACKSON | Quasanring Ve o iy

BAUSAY

51 50045 LK RAP LS| ‘
HALPALA

JuNiAl ANAMS WAUSHARA WINNLPAGC

'y "

MARQUETTE  J4RLEN

® LocATIONS

o ETH UM CRIPUS &
CEHTER LOCATIONS

¢ ETH LIBRARY
LOCATIORS

walSr @
an soNIELLD | GROEN
1At
COLURETA

ALFFERSON

WAUKE SHA g

WALKE SNd

JU&ESOH

HRYEN ROK.E D HALWIRTH | RACINE

. g UL [EMATER ®: Elmun
GE HOSHA
® JARESYILLE X KT NDSHA
MONRCE LLXHORK

Figure 9.6.1.7. University of Wisconsin-Extension Educational
. Telephone Network, 1973. University of
Wisconsin-Extension information packet. (124)



269~

a lecture origination point. In fact, the instructors are encourajed
to lecture from different origination Jocations whenever possible so
that different students at different sites can be involved in
face-to-face interaction with the instructor occasionally..(123, 125)
If there are'any visual materials to be uséd, such as films, slides, .
printed materials, these are mailed to the 1isten1ng centers in |
advance. {125) | |

The SEEN program, which has been in effect since 1970, relies
heavily on ETN and in addition makes use of the electrowriter for
_presentation of real-time visual material plus any other visua1 '
material delivered in advance. The program is primarily intended for
use by engineers in undergraduate, gfaduate, and continufng education
study. ETN-SEEN present]y reaches se&enteen communities and twenty
different Tocations in the state. (See Figure 9.6.1.2.) As the system
is set up, it has the potential of making instruction either of a
continuing or college oriented nature available to 80% of Wisconsin's .
engineers. (124)

The Educational Telephone Network also operates in conjunction
with WHA radio station. WHA is the primary element of the Subsidiary
Communications Authorizatfon of the Instructional Communicafiéns Systeﬁl
of the University of Wisconsin. The over-the-air broadcasts are only
accessible to locations with special receiver facilities. -The receiver
facilities enable the signal which rides "piggyback" in a primary FM
signal's allqcated bandwidth to be removed and translated into the
corresponding audio element. The WHA broadcésts are distributed
through much of Wisconsin by way of 8 FM. transmitters of'the M Radio

Network. Any site, which is within the fifty mile broadcast radius of
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“the FM transmitters, having the necessary rece1v1ng and translation’
equipment can pick up ‘the programs. There are some 90 rece1v1ng s1tes
located in the state. {125, 126)

The individuals taking the course listen to the tecture and when
any.questions or comments arise, the listeners have access to a phone.
The listener calls the inétructor and the question and response are put
over the air so that ail participants can hear the dialogue.

ETN-SCA was 1n1t1a]1y jntended for use by the med1ca1 profe551on
but is now also used for a variety of other purposes. ETN-SCA has been
used for the delivery of college- 1eve1 instruction, cont1nu1ng and
'profess1ona1 education and has covered such areas as eng1neer1ng,
education; social, heaith, library and natural sciences; nursing; and
domestic home economics. (123) |

" It is very important to po1nt out that a]though the system is
extensive, geographically and content de11very-w15e, no more than 37%
of tﬁe.total number of hours of programming by ETN-SCA is dedicated to
the app]ication.of college-level accredited instruction. The rest of
the programming hours are used for either medical professional'and
continuing education, which is delivered directly to the enrolled
'hosp1ta15, or else is of a public service nature that does not so]1c1t
registered enroliment. (123) (See Table 9.6.1.1.) |

Many of the accredited college courses are also graduate Tevel
education courses that are taken by Wisconsin teachers. The courses
average three hours per session with segments of lécture broken by
more collective group discussion, in 6rder t6 avoid creating‘a tedious

lecture routine. (123) .
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Table 9.6.1.1. ETN-SCA 1971-72 academic year programming '

distribution+
Program Number of Percent of All
Hours Students Programs Offered
General™ | 382 6,921 37.42
Medical** 237 6,623 23.20
Public Service*** 402 - 5,930 39.38
;;;; 19,474 100%

*programs are offered through the UW-Extension for students.
Students are required to register.

**Programs are transmitted directly to participating hospitals.

**kprograms do not require formal registration.

+Parker. (123)
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A1l of thé_programs are scheduled months in advance. Adequate
time is set aside for development and preparétion of each course.
Near1y all the programming‘is Tive. However, Very infrequentiy a
lecture may be previously recorded and played back to the student
1isteners. A1l of the courses are designed with the belief that-any'.‘
or all necessary media and materials should be integrated to form the
best possible and most effective delivery of information to the 1earner!ﬁ_
In addition, each term's courses are publicly distributed and
advertised, and enough time is left so that the information can bé
fully disseminated to any potentially interested individuals well in.
advance of actua1‘de11very. (124)

The costs of the programs vary according to the nature of the
course and who and where it is presented. Generally, for ail college-

_ Tevel courses, the tuition fee for the on-campus and off-campus student
is the same. Whereas, for the continuing education courses the fees
are less. Fach public listening site pays a monthly fee which hejps to
cover the costs of the ETN-SCA network, while the other organizations
pay on a program-hour basis. (124)

As indicated by Parker, the total Instructional Communications
System appears to be providing a valuable statewide service. (122)

As of 1974, the University of wiséonsin-Extension, the division
to which the ETN-SCA and SEEN programs belong, has‘dffered sevekal
courses over approximately 20 of the state's cable te]evisioh systems.
The courses are offered over the educational access channel, and two of
these courses are for college credit._VOne of the credit courses deals
with the economics of family planning, while the other course is

concerned with aspects of determining and forecasting the weather. (127) |
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It is also reported that the University of Wisconsin, also as of
1974, has recently begun to implement a videotape program. (47)

9.6.2 The Kansas Statewide Continuing Education Network

The Kansas Statewide Continuing Education Network is a telephone
dependent teaching system. Six major Kansas universities and colleges
use the telephone conference network to teach both college accredited
courses and other kinds of courses to over twenty locations throughout
Kansas. (See Figure 9.6.2.1.)

The network began originally as an extension of Kansas State
University's Division of Continuing Education. During that 1970 spring
only the Hoxie community was connected to the University. Since that
time, the network has continued to grow and expand including more
colleges, universities, two year institutions, vocation-technical
institutions, high schools, and other educational facilities that are
able to receive the amplified voice network.

In mid-1972, the Kansas State Telenetwork became the Statewide
Continuing Education Network, and six major institutions have sponsored
the network. These institutions are Fort Hays State College, Kansas
State College and Teacher College, and Kansas, Kansas State, and
Wichita Universities. Each term more than ten college accredited
undergraduate and graduate courses are offered over the network in
fields of nutrition, physical education, education, history, literature,
and the social sciences. (128)

The network consists of a two-way, Southwestern Bell Compahy
telephone 1ink.. Audio signals are transmitted via a four wire dedicated
service although it is not operational 24 hours each day. The jectures

are supported by other printed and audiovisual materials. (128)
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9.6.3 The Virginia Po]ytechnic Institute Muiti-Media System

Since 1969, Virginia Polytechnic Institute has conducted an
of f-campus engineering graduate program, primarily with electrical
engineering courses. The network has been used to connect Virginia
Polytechnic Institute and the State University to the Virginia cities
of Reston, Dahlgren, and Richmond. The Dahlgren facility is used to
serve the U. S. Naval Weapons Laboratory. (129)

Via the off-campus program, students can earn either the Master
of Engineering degree or the Master of Science degree whoily through
classes conducted at the remote Tearning locations. The network has
been used to teach 89 courses in the past three years which has made
the degree programs possibie. (129)

The network itself, has several components that are integrated
together to produce the multi-media system. The components of the
system are the videotaped lectures, a live interactive audio system,
the electrowriter, pius the standard notes and the occasional
instructor visits to the remote sites. {129)

Videotapes of lectures are produced for the courses which form the
core of the curriculum and viewed by the off-campus sections, but not
every course is taped. Of the courses taped, however, a thirty minute
videotape is produced for each fifty minute lecture. These tapes are
then delivered to the off-campus sites with approximately 25 tapes
comprising a course. (129)

The videotapes are produced with two cameras which are'controlled
by a camera technician who films the lTecture. One camera provides a
view of the instructor, while the second camera focuses on the

instructor's desk and a writing pad. (129)
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The off-campus sections view the lecture for the thifty minute
period, and then the audio and electrowriter components are used for
the following twenty minutes of the session. The audio system is
comprised of a private telephone line that interconnects the
classrooms. The ciassrooms are equipped with ceiling mounted
micfophones which pick'up any of the dialogue within the classroom and
speakers which bring the comments frbm the separated classes. During
the time the audio system is used questions concerning the videotaped
material are answered. It is the audio system which forms the'heart‘
of the network. {129)

The electrowriter is used to provide the live, rea]-timé, vjsual
contact. The instructor uses the electrowriter, which is essentially
a remote electronic blackboard, to work example problems for the
students. Oﬁacampus classes as well as the off-campus,sectidns can see
the.instruétor's demonstration. The off—campus sections are qn1y able
to receive the instructor's work and are not able to'transmit written
information to the instructor via the electrowriter. lwhen séme of the
more advanced or less frequently offered courses are taught, often the
audio talkback system and electrowriter are the only devices involved
as these courses are not generally videotaped.

| The audic, electrowriter, and videotape components are always
supplemented with mailed handout lecture notes of the videotapes and
electrowriter transmitted information, plus problem assignments and
"tests. Instructors are also expected to visit each remote Tocation
three times each quarter to have the Qpportunity to meet and work with
the students in face-to-féce fashion. It is the integration and utili-

zation of these technologies which form the multi-media system. (129)
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APPENDIX 9.7

ELECTROWRITER NETWORKS

9.7.1 The University of Illinois University Extension Network

Since 1966, the University Extgnsion division of the University
of I1linois has extended its on-campus c1assrooms to locations across
the width and breadth of I11inois. The University Extension network,
known‘as the UNIVEX-Net, relies primarily upon the electrowriter
technology and accompanying voice transmission.

The electrowriter is essentially an electronic blackboard, which
allows material written on a surface at one place to be electronically
transmitted and recreated at one or many other locations. The general
procedure is to write on the transmitter or transceiver surface with
an electronic stylus. This, in turn, is picked up by the remote
receivers or transceivers, and then the visual image is projected on
a screen. The service requires two wires in which one of the lines
serves to carry the visual signal, while the second carries the audio
element of the program. In this manner, material that might normally
be written on a blackboard such as diagrams or equations, can still be
presented to distant viewers. As the UNIVEX-Net system is designed,
each location has both visual display and audio capabilities. (See
Figure 9.7.1.1.) Each location is able to communicate with any of the
sites that are active during a lecture via IT1linois Bell Telephone
lines.

The UNIVEX-Net works not only independent of, but in conjunction
with, other extramurél programs of the University of I1linois. In the

cases in which no extramural university personnel are involved, other
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forms of interaction are arranged to partially displace the lack of
frequent face-to-face, student-instructor interaction. For instance,
telephone conferences or periodic visit/lectures to the various sites
are conducted by the éourse instructor. There are also times when the
student is necessarily on campus for orientation or laboratory work.

In the near future it is expected that other materials, such as
yideotapes, films, or slides will be used as an integrated element
within the UNIVEX-Net system.

The courses are taught as "loops,” which are transmitted at
different times. A "loop" is simply a period of time during which
several sites are receiving instruction. The early morning "“loop"
from 8:00 a.m. until 10:00 a.m. is used to teach engineering graduate
courses and some mathematics courses primarily from the University of
I1tinois at Urbana. A later "loop" is used to send undergraduate
courses in education, engineering, and agriculture. The primary
purpose of this “loop" is to enhance and supplement what can be offered
from the two year institutions in ITlinois. Some upper division
undergraduate and some graduate courses are also scheduled on this
"oop." (130) In addition to the graduate engineering loop courses,
many special presentations or seminars are transmitted over the network
whenever it is possible and convenient.

For the engineering students, it is possible to take part in the
courses in any of several categories. An individual can be accepted
and participate as a graduate student, or as a non-degree seeking
student. It is also possible to participate in a non-graduate degree
hrogram, which leads to a gradhate engineering certificate however.

(130)
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J -
9.7.2 The University of Tennessee Electrowriter Network

In order to solve the time consuming transportation problems of
University of Tennessee faculty teaching courses at extenéion éenters
in the state, the University of Tennessee has been using the
electrowriter technology since 1966. (131) The instructor teaching
from the Knoxville campus, or any other center for that matter, might
be conducting a graduate engineering course or 2 home economics Course
to any or a]] of the linked up locations in the state or at centers in
néarby Alabama, Florida, or North Carolina. (132) (See Figure 9 7.2.1. )

The 1inking of the variocus remote sites is by way of five WATS
' (WidelArea Telephone service) lines. The WATS Tine is a unique feéture
of most telephone companies where the user pays a predetermined-month]y
or annual fee for unlimited rights to telephone usage. In fact, using
the WATS lines for the electrowriter system during the evenings has
made it economically feasible for the University of Ténnessee-to have
WATS line service. (131) | |

Since 1969, the videotaping of some classes has also been
| jntegrated into the instructional process with the electrowriter units.
Videotapes, primarily in graduate ]eveT engineering courses, are made
of on-campus class éessions and delivered to the extension centers.

The tapés are then viewed, and the instructor and remote classes are
in communications with each other during and immediéte]y_after the
viewing session to handle any questions, to clarify material, and to
work w{th the students on assignments and probtem solving sessions,
ﬁhich are often mailed to the Knoxvi]le campus. The instructor and
students have‘always had two-way audio and visual (via e1ectrowfiter)

interactive capabilities. There also are occasional instructor visits
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to the extension centers. However, the videotaped sections add another
instrﬁctiona1 dimension for the remote students. (132) For some of the
of f-campus classes there are no on-campus sections, and in these.cases,
the instructor teaches the of f~-campus students by the e]ectrowritef.
(131)

| _-The électrowriter network is used to transmit graduate'engineering
courses, courses from the College of Business, mathematics courses in
the liberal arts school, and home economics through fhe continuing
- education division. (132) The graduate engineering classes are |
generally limited to a total on and off-campus enrollment of twenty
students. All the graduate engineering students are expected_to meet
~ the Un1ver51ty of Tennessee's graduate school requ1rements ‘There is.
however, a marginal post- -baccalaureate category that allows a student
to take courses, which coupled with prof1c1ent academic marks provides
an entry route into the graduate programs. A1l credits accumu1dted in
'off-campus study are accepted at full value by the University of |
Tennessee. (131, 132) Via the e]ectrowriter/v1deotape system, students
‘can choose courses of study that lead to a master's degree in chemical,
ciyiT, electrical, industrial, or mechanical engineering, or there is
the engineering administration program. (132) |

According to Smith, the overall electrowriter/videotape network

has been successfully serving many off-campus students at remote
locations, and many other locations iﬁ Tennessee may be interested in

ha#ing an extension center to receive instruction. (132)



-284-

APPENDIX 9.8

ITFS Per Channel Costs

~

UraversiTy 1TV SYSTEM ANNUAL OPERATING BUDGET

*

8 Hours/Day/Chanael

Channels ,
i . 2 3 . 4 .
. Ttem (dollars) (dollacs) (dallars) (dollars) " Notes '
Dircctor 2000 9000 18 000 18 000 ussume § time for 1 and 2 channels
Secretary 0 : ] ©3000 6000 assume schoo) supplies part-time for | and 2 channels,
one-hall time for 3 channcls
Chicf ergineer 16 000 16 000 16 000 16 000
Enginecr . L] 5000 10 000 10060 § time for 2 channels, full for 3rd and 41h changels
Engineer (Ind)} 1] 0 0 S000 1 time from school
Diniver 2000 2000 4000 4000 i time for 1 and 2 channels; full time for 3 and 4
channels
Direct tabor 27 000 31000 51 D00 59 000
Overhead at 205} 5400 6400 10 200 11 800
Car 1000 1000 2000 2000
Tawer rentzl 5000 5000 5000 _ 5000
Sub-total— ’
FIXED COS1S 38 400 44 400 68 200 77 B0O
VARLARLE
Qperstor costs at 2.50/h 3500 1404 b, | channel
7000 : 2800 b, 2 channels
10 500 4200 b, 3 channels -
14 000 5600 h, 4 channels :
] . gssume B h/day/channel, § days/wk, 35 wkiyr
TOTAL OPERATING COST 41 900 . 51400 700 . Y1800 . '
Cost/h - 29.90 18.30 1875 " 1640
30/ 19/h 19/h 17k
-

[

Unitversty LTV Svstem CapiTar Bubcet

Mumber of ITFS Channels
. 1 H 3
(dotlars} (dollars) (dollars) (dollars)
Consulting and legal fees 20000 20000 200000 20000
Program management,-design
engineering and drawings 35000 35060 35000 35000
lnstallation and test 44000 57000 69000 BOOOO
Studio classtooms equipment 23000 46000 GV OO0 92000
Studio control 19000 37000 56000 74000
Master control BOOD 27000 46006 49000
* RF tramsmission equipmngnt - .
emergency power 75000 SEOQO 102000 116000
Talkback receiving equipment 26000 27000 29000 30 000
Spare parts 6000 12000 IB0C0 24000
Test equipmeat © 18000 S0y 35000 13 000
Totals 21000 364000 459000 535000

*From Martin-Vegue, Jdr. et al. (36)
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APPENDIX 9.9

COST PER QUARTER CREDIT HOUR OF £SU-SURGE**

The CSU unit costs of off-campus instruction for the 1971-72
SURGE programs can be computed from these cost factors. The follow-

ing enrollment and program data are required:

Total Courses = 69
" Total Sections* = 261

Total OFf-campus enrollment = 883

| . 2wl sections ' tapes .
Therefore, N 69 3.78 ( course ) or (recordlng hour)

- . o« 881 - studentsy .
S 261 3.40 '(section

end let C = 1.00 qt. credits granted for 10 contact hours of course' work.

(fecording hours dollars
. gourse ! recording hour

F = ave. of f-campus student credits
course

where dollars __ __ 1s subdivided into fixed cost/course hour
recording hour

plus variable costs/course hour.

poo. Q00 .(332.25 + [s4.15 + s1308 ] N)_

N.S .C
F 322.5 . &7.5
= NS + 3 + 13,
322.5 47.5 + 13.

5.8 0.0 7 3.0

F = 551.,97/qt. cr. w3 $52./qt. cr.

¥ A section is a group of off-campus students meeting af a loration
and requiring a tape.

**From Baldwin, {39)
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APPENDIX 9.10

SURVEY OF THE ROLE OF TECHNOLOGY IN HIGHER EDUCATION ' °

. S Teaden
N

PLEASE FILL IN THE APPROPRIATE INFORMATION

NAME

POSITION ’ ’ o f-;

 INSTITUTION AND/OR SYSTEM

1) In vhat year was your systen proposed? . —

2} In what year did your system become fully operaticnal (technieally)?

et — A ————

'3} In what year were fully accredited college level courses taught over your
system?

4) Which groups was your {nstructional system intended to gerve when the system was
under development: '

CHECK HERE IF FLEASE ADD ANY ADDITIONAL INYFORMATION CONCERNING

APEROPRIALE. ™ SPEGIFIC GROUPS OR DISCIFLINES SERVERS o ——t

GROUT

Full-time
undergraduate
gtudents

Part~time
undergraduate
students

Full-time
graduate
students

Part-time ‘
graduate \
students s :

Profeasional
persons

Semi-gkilled
persons

Ceneral
population

No group in
particular

Other

Other

#For example, under Professional persons indicate which professions have been enphasized,
ete.
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5) Which groups have turned out to be the princigai useré of youf s&sfem géperélif? :
Pleage include the approximate number of students in each gfoup in the right hgnd

columm.

N

CHECK HERE IF PLEASFE, ADD ANY ADDITIONAL INFORMATION CONCERNING

CROUP APPROPRIATE |- SPECIFIC GROUPS OR DISCIFLINES.SERVEDX .. . .

Full-time
undergraduate
students

Part~-time
undergraduate
students

Full~time
graduate
students

Part-time
graduate
gtudents

. Professional _ )
persons . . - L o

Semi-skilled _ . e I
persons : - .

General
population

“No group in
particular

Other

Other

*For- example, under Professlonal persoms indicate which professions have been emphasized,
etc, ’
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PLEASE KEEP IN MIND THE POSSYBLE FOLLOWIRG GROUPS IN ANSWERING THE WEXT TWO
QUESTIONS: 1) traditional college students i o
; 2) non-traditional students (not typically college students) = -
guch as in-gervice professionals; skilled, seml-skilled,
and unskilled workers; general populace; or special groups.
guch as the military, housewlves, or confined, persons,

¢) Have any other student groups other than those you are now serving or expected te
gerve shown any interest In recelving education/instructicn by your system?
As a regult, do you anticipate expanding or altering your system to serve these”
groups? Please explain. Lo .

7) Have you ever encountered amny potential student group that was unreceptive or
uninterested in the idea of recelving education/imstruction via your system?
Please explain.

_ B} What conditions do you feel have to exist for telecommunications media to havela
beneficial effect in providing educarion/instruction?
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9) Under what circumstances do you feel that telecommunications medla are not -
beneficial in providing education/instruction? : R

10} a. Although presently your system involves some local or instrastate networking,
would you consider emtering into a larger regional or national resourcés sharing
network? Why? (NOTE: In this instance network refers to the linking of
geographically distant areas for purposes of education/instruction.).

bt. What would be the advantages andfor disadvantages of doiﬁg this for your?

11) &. Do you feel your system will continue to grow, or has reached stability, or
perhaps will be reducing its scope presently or in the near future? Please
explein, ~(NOTE: In this case growth refers to an lncrease in the number of
locations reached or persons receiving education/instrucrion,)
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11) b. If growth is anticipated, what kinds of audiences do you plan to reach?

12) Have system costs and expenditures been a constraining factor or have you been
relatively free to develop the system as it was envisicned?

13) Approximately what percentage of your total aid was provided for by the fellowing
groups in the initial development of your system? ’

Percent of Total
federal government grant
state government grant
private foundatlon grant
in-house funds

.private endowment or gift
other

i

14} Approximately what percentage of your total aid helps to provide for the present '
operation of your system?

Percent of Total
federal government grant
state government grant
private foundation grant
in-house funds
private endowment or gift
gtudent fees
other

Il
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15} Do you feel your system is cost-effective? What criteria do you base this on?
Please attach any supporting analysis you may have performed in the past.

THE REMAINING QUESTIONS ARE TO BE ANSWERED O THE

BASIS OF YOUR EXPERIENCE WITH TECHNOLOGY IN BIGHER
EDUCATION AND ARE NOT NECESSARILY DIRECTED TO YOUR
PARTICULAR SITUATION.

16) Do you believe the utilization of technolopy will have a

education for providing education/instruction in the off
campus mode in the future?

major impact in higher
—campus and/or between

17} a. In your opinion, what major influencing f

actors would tend to promote more
widespread technology usage

in higher education in the furure, Please explain.
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17) b. In your oplnion, what msjor influencing. factors would tend tc inhibit more
widespread technology usage in higher education in the future. Please explain.

Ve, the Center for Development Technology and myself perticularly, appreciate
your participation in this guestionnaire., A survey report of these results
will be sent to you. Xf we may liet your name ae a participant, please fill

in the information below.

(Name and title or occupation)

{address)

I give permission to list my name as & participant
in the "Survey of the Role of Techmology in
Higher Education'.

Signature date
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Professor of
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Dean, Colleg
Florida Tech
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. Director, In
University o
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Director, Co
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articipants '
g is a partial 1ist of participants'who responded to

onnaire, "Survey of the Role of Techno1ogy in Higher
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e of Engineering
te University

n, Jr.
Electrical Engineering
niversity

own :
anford Instructional Television Network
versity '

reund
ty University Mutual Renefit Instructional Network
ity of New York

ating
structional Television Network -
Reserve University

rsten
e of Engineering
nological University

an :
teractive Instructional Television Center
£ Soputhern California

cholson , :
ntinuing Education in Engineering and Science

University of Minnesota

Lorne A. Parker
Director, Instructional Communications System

University o

Robert F. Pa
Coordinator,

f Wisconsin-Madison

rker
£ducational Programs

Oklahoma State Regents for Higher Education

Division of

Community Service and Televised Instruction

Oklahoma City, QOklahoma

R. C. Peavey

Executive Di
Research

rector, The Association for Graduate Educatidn and
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Charles Polk
Chairman, Department of Electrical Engineering
University of Rhode Island

0. L. Press
Executive Director, Kentucky Educational Television
Lexington, Kentucky

Stanley J. Quinn
Director, Radio/T V Center
University of Connecticut

Jane G. Richards ‘

" Executive Director, Indiana Higher Education Telecommunications
System

Indianapolis, Indiana

Charles L. Townsend
Professor of Continuing Education
Iowa State University

Lloyd M. West
Dean, Operations and Planning
T V College
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